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Only Phusscat to 
Timken-Equipped Cars 


With Timken Bearings in mine car wheels or journals, 

“‘grade-load”’, “‘curve-thrust’’, ‘“switch-sway’’, and “‘cross- 
over-shock’’ fade like phantoms because of the scientific 
safeguards provided by Timken full radial-thrust capacity 
and greater load distribution. 


It is for this reason that thousands of mine cars have 
positive—yes, positive—assurance of increased earning 
ability based upon decreased operating and maintenance 
costs. Mine cars Timken-equipped start with less power, 
require almost no service attention and very little lubricant. 
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Skeptical operators in every field have seen the low-cost 
tonnage records made possible by Timken-equipped cars. 
In many great properties Timkens are standard. The in- 
dustry is fast turning to Timkens because of the exclusive 
Timken combination— Timken tapered construction, Tim- 
Thrust contionvunty ighte Soonomy ken POSITIVELY ALIGNED ROLLS and Timken-made 


ts aa souk an ere in their full steel— which is responsible for the most enduring economy. 


capacity; in their elimination of all 
possible friction and wear; in their 
compact, lubricant-retaining mount- 


ings and in their ability to keep THE TIMKEN ROLLER BEARING COMPANY 
wheels running freer and longer. 
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Cameron Pumps have not been de- 
veloped for any one particular field. 
They are available for all services, 


particularly whee difficult conditions 
exist, as in: 


Deep mine pumping 

High pressure boiler feeding 
Hydraulic service in steel mills 
Long distance oil pipe lines 
High temperature oil pumping 
Paper mills 


This company has pumps suitable 
for all of these services and its engi- 
neers are well qualified to handle any 


problem presenting unusual diffi- 
culties. 


INGERSOLL-RAND COMPANY 


A. S. CAMERON STEAM PUMP WORKS 
11 BROADWAY, NEW YORK, N, Y. 


A. S. Cameron Steam Pump Works 
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ease of transporting from one working place to another; and im- 


proved ventilation in the heading. 


The 


full revolving feature permits loading cars at the sides as well as at 


the rear of the shovel. 
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drifts and adits, time and money can usually 


be saved by using mechanical mucking. 
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The three independent, direct connected air motors of Hoar Shovels 
Other noteworthy features are the low initial and maintenance costs; 


Hoar Shovels are widely used in this class of work, as well as in 
give the operator positive control of the machine at all times. 


water, sewer, railway and subway tunnels. 


In driving crosscuts 
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Combined Power and Heating 
Offers Economy Opportunity 
A COMMON FAULT among specialists is 


seen in the failure to look beyond their 

own specialties. As a result, the ad- 
vantages of diversified industrial operation are not 
always appreciated. This is especially true in mining 
enterprise, which rarely extends its influence beyond the 
production of the metal or the non-metallic mineral, 
thereby failing to take advantage of the economies 
possible by diversified operation under group control. 

Steam is a valuable motive source, but it is also es- 
sential in many industrial operations as a mobile means 
of heating and drying and processing, and for the ad- 
justment of atmospheric temperature in buildings during 
the cold seasons. To use the same steam, in successive 
steps, for both power and heating, is logical. If no 
opportunity for heating exists, an investigation should 
be made to determine if such opportunity can be pro- 
vided, by extending the scope of operations. Thus 
only is it possible to secure a high efficiency from a steam 
power plant. 

The total heat in steam at a high pressure is very 
little above that in steam at a low pressure. If useful 
work can be done, therefore, an obvious economy can be 
secured by taking more heat from the steam than is 
abstracted during its passage through an engine or 
turbine. In some plants the tail may wag the dog, as it 
were. In one industrial unit so much heat is needed 
that power is considered as a byproduct, delivered at 
negligible cost. Another instance may be quoted where 
the change from the use of raw to exhaust steam for 
heating purposes permitted a reduction of 30 per cent 
in the boiler plant, with savings in operating cost suffi- 
cient to pay for the new engine equipment within 
three years. 

Power, on some mining properties, is obtainable only 
by means of steam, the exhaust being condensed and 
most of the heat wasted. But a high-efficiency non-con- 
densing engine plant, with the heat from the exhaust 
steam put to useful purpose, is a most economical unit. 
Before buying power, or before planning to produce 
power from steam, therefore, every avenue of oppor- 
tunity for the utilization of heat in the exhaust should be 
investigated. Many hydrometallurgical and some ore- 
dressing processes are influenced by the heat of the 
pulp or of the solution. Combined power and _ heat 
treatment insures negligible cost for either of the two 
operations, depending somewhat on the system of ac- 
countancy adopted. Two or more industrial ventures 
have thus been made profitable, whereas each operating 
alone—the one making its own power and the other its 
own steam for heating—could not meet expenses. 


Putting the Fraudulent 
Promoter Out of Business 


CYNIC has remarked that one satisfactory 
method of accumulating a million dollars 
is to work hard and save all you can until 

you are fifty, and then inherit $995,500. The inference 
is not far-fetched. An ordinary individual, with family 
responsibilities, may work industriously and save to the 
utmost of his ability, but unless he can invest his small 
surplus in profitable enterprises—and they are legion 
—he is likely to lose it all, and even to run into debt. 
Whereas the stock market, offering opportunity for the 
rapid growth of individual wealth, is an open book to the 
investor with large means, a member of the financial 
middle classes who can save only a few hundred dollars 
per year out of a meager salary, must, to obtain security 
even without appreciation, be content with a savings- 
bank interest rate bearing no relation to the normal 
profits of American industry. He is therefore some- 
times tempted by specious argument and glib persuasion 
to invest in fly-by-night mining ventures, get-rich-quick 
promotion schemes, oil flotation bubbles, and spurious 
real-estate developments, and invited to achieve affluence 
by financing the efforts of individuals who usually turn 
out to be crooks or cranks, or both. 

To discourage the fleecing of the small investor of 
nearly $1,000,000,000 per annum in the United States 
alone, we have what are known as the blue-sky laws, 
state provisions limiting and controlling the issuance of 
stock to the public, and corrective action by the Post 
Office Department, which occasionally prosecutes when 
evidence is available that the mails have been used to 
defraud. The various Better Business Bureaus have also 
done excellent work, at least in keeping crooks on the 
move. But no agency to date has tackled the problem 
from the obvious, logical angle that it were better to pro- 
vide an attractive, sound investment for the man of small 
means and small savings than to wait until a fleecing 
process is completed and then convict (if possible) the 
crook. To Mr. John J. Raskob must be given the credit 
of proposing a scheme of investment that should insure 
security for savings, and a reasonable interest rate, to 
say nothing of an appreciation in sale value of selected 
securities synchronizing with national industrial progress. 

Mr. Raskob himself is a multi-millionaire, to whom 
great commendation is due for solicitude displayed 
toward those with lesser opportunities who have no 
chance to repeat, on a small scale, what the wealthy busi- 
ness man can do on a large scale. Another significant 
step forward in social reform will have been taken when 
Mr. Raskob’s proposals are successfully consummated. 

“T have been asked a good many times about the secret 
of wealth.” he has said. “There really is no secret. 
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Generally, wealth is acquired by embracing an oppor- 
tunity. And there is opportunity in this country for 
every man to obtain a share of independence. I hope 
to establish a medium that.will bring opportunity closer 
to a large number of people. We shall offer the services 
and judgment of experts, such as they could never 
obtain otherwise. Purchases of stock will be made with 
an eye to basic security rather than large earnings. In 
no sense will they be speculative. But the fact remains 
that common stock holdings in industry may be both 
profitable and sound—as sound as our country and our 
national ideals. It is my impression that the average 
man has not heretofore had a plain and sufficiently well- 
guarded opportunity put before him to share in the 
wealth he creates.” 

Only a few individuals can become multi-millionaires, 
the number of millionaires, relatively speaking, is not 
large, and a comparatively small proportion of the popu- 
lation of the United States is wealthy. In the aggre- 
gate there is prosperity, but if we define the term with 
precision it must be admitted that, in reference to the 
great majority, it means no more than good food, ade- 
quate clothing and clean linen, protection from the ele- 
ments, modern plumbing facilities, and moderate 
diversions. Insurance against accident (for the benefit 
of the insured) and against death (for the benefit of 
the survivors) has increased, and facilities for stock 
participation are being enjoyed by employees in almost 
every industry. 

But Mr. Raskob goes further. His plan offers hope 
that the earner of even a small salary, who possesses the 
will to save, can avoid the pitfalls of fraudulent promo- 
tion and share with the capitalist an interest and appre- 
ciation return in keeping with the financial gains made 
in the great industries, including mining. The scope for 
fraudulent promotion will be severely decreased should 
Mr. Raskob’s plan be introduced, and a vast amount of 
capital diverted into legitimate and profitable industrial 
channels, to the benefit of all concerned. 

Wealth—something over and above our needs—brings 
opportunity for generosity toward others. The joy of 
giving might well be distributed more evenly. 


l&X 


Importance of Accessory Equipment 
in Flotation Development 


RECENT BULLETIN of the Mining 

A= Metallurgical Society of America 

contains a statement by Mr. Stanly 

Easton, manager of Bunker Hill & Sullivan, which 

emphasizes the important part played by accessory and 

auxiliary flotation equipment in the simplification of 

flow sheets and for improving the physical condition of 
flotation products. 

A natural tendency is to associate pioneer efforts in 
flotation development almost entirely with reagent ex- 
perimentation and the application of various types of 
flotation machines. However, Mr. Easton’s comment 
serves as a forcible reminder that present-day users of 
the flotation process are indebted to the spirit of research 
and pioneering that led to the development and improve- 
ment of pressure and vacuum filters, ball and rod mills, 
continuous thickeners, mechanical classifiers, centrifugal 
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and diaphragm pumps, and reagent feeders, as well as 
other accessory equipment without which the successful 
operation of flotation plants would not be possible. The 
cyanide process was responsible in most instances for the 
invention and development of continuous-operation 
equipment of this character, but its utilization on an 
immense scale for flotation pulp and products has 
stimulated modification in design and insured an effi- 
ciency in operation that has had an important effect 
on results. 

The technique of flotation continues to improve, and 
the percentage recovery attained approaches more 
closely to a practicable maximum; but, despite the great 
strides already made in this field, a need for further 
simplification of flow sheets and improvement in the 
physical condition of flotation products will manifest 
itself. The utilization of the flotation process has 
proved highly lucrative to companies which have been 
fortunate enough to be able to keep clear of legal en- 
tanglements. With the growing tendency of the chemical 
industries to adopt the equipment and practices of ore 
dressing and hydrometallurgy, future prospects are even 


brighter. 
Copper Industry May Profit 
From the Experience of Steel 


HARLES M. SCHWAB, in addressing 

( the American Iron and Steel Institute in 

New York the other day, made some in- 

teresting points that apply no less to the copper industry 
than to that of iron and steel. Said Mr. Schwab: 

“As the expansion of the country’s prosperity pro- 
ceeds, some enlargement of our steel producing capacity 
may be required. But never before was it more incum- 
bent upon us to temper our new plans with good judg- 
ment, to avoid speculative building, and to profit by the 
errors and mistakes of the past. We all know that the 
steel industry has paid dearly for over-expansion in the 
past, and many industries in this country still are suffer- 
ing from the same evils forced by the war. Indeed, our 
own industry has but lately caught up with expansion 
due to this cause. Nothing causes business depression 
quicker than endeavoring to produce in excess of demand. 

“Consolidations within the industry which have been 
effected in recent years have had a salutary effect in 
affording better control, co-ordination, and utilization of 
existing facilities, with consequent benefit to the employ- 
ees and consuming public. I cannot emphasize 
too strongly the fact that the intelligent relating of pro- 
duction to consumption is the most vital fundamental 
element in the success of any business. 

“We cannot overlook the fact that the return should 
be sufficient to cover not merely payment for our manu- 
facturing costs and the activities of labor, and reward 
invested capital, but also to make up for a huge yearly 
drain upon raw materials. The steel industry is basic. 
We are depleting our sources of ore and other raw ma- 
terials at an enormous rate. The profit in the business, 
therefore, should be sufficient to compensate for the fu- 
ture expenditures that will be necessary to devise ways 
and. means of. replacing these raw materials.” 

For “steel” read “copper” in the statements quoted, 
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and they will be no less true. As a result of an expansion 
in demand that is now realized to have been in some part 
fictitious, with a resultant quick run-up in the price to 
24 cents per pound, copper production facilities all over 
the world have been greatly increased and continue to 
be increased. But the experience of ten to fifteen years 
ago must not be repeated, either in steel or copper. 
Copper producers have certainly not forgotten the post- 
war depression, when not only excess capacity but excess 
stocks of metal burdened the industry for several years. 
The increase in production facilities must be temperate. 
In this connection, American producers must not forget 
that foreign companies, such as those in Africa, will 
expect to share in supplying the world’s copper needs; 
but if these new African companies choose to disregard 
consumptive demand, and force production there to a 
high level at the earliest possible moment, they must not 
expect the older producers to curtail output in an effort 
to stabilize the market and avert the inevitable price 
decline that would result. 

In the second paragraph quoted above, Mr. Schwab 
speaks of the beneficent effect of consolidations. In the 
copper industry as well, many consolidations have taken 
place, making for a more complete vertical as well as 
horizontal integration of the industry. These, aided by 
the intelligent leadership that we have reason to expect 
because of the caliber of the men at their head, should 
prove beneficent as well for copper as for steel. “The 
intelligent relating of production to consumption” is 
again emphasized as “the most vital fundamental element 
in the success of any business.” Witness the recent 10 
per cent curtailment in copper production announced by 
Anaconda as an example of constructive leadership. 

Finally, Mr. Schwab emphasizes that mining, unlike 
manufacturing, is the exploitation of a wasting asset. In 
the June 8 issue of Engineering and Mining Journal 
Mr. A. B. Parsons discussed the cost of producing 
copper, as determined by various methods of book- 
keeping. The average bare operating cost is perhaps 
well below ten cents per pound. But to this should prop- 
erly be added taxes and interest, depreciation, and deple- 
tion. Nor is there any good reason why the precious 
metals, chiefly silver and gold, should be credited to the 
cost of producing copper. Why should not the producer 
make a profit on these as well? Why should he sell them 
at cost in the effort to make his bookkeeping cost of pro- 
ducing copper as low as possible? Exploration is ex- 
pensive. Prospectors claim that the big mining com- 
panies are not willing to consider a property unless they 
are assured of certain success. Who can blame them if 
the public is not asked to consider any allowance for such 
items of expense in the cost of copper production? 

For some time the price of copper has been eighteen 
cents per pound. Many think that a year from now a 
lower price will obtain, and if the bitter competition that 
we have seen in the past is renewed as soon as a surplus 
is on hand, a materially lower price must be expected—a 
price perhaps little more than sufficient to meet the bare 
operating cost. But indications point to a more intelli- 
gent leadership; to not only a desire but to actual con- 
structive acts to set the selling price of copper at a figure 
consonant with production costs as commonly determined 
in other businesses. Increased stability would result; 
not the stability that characterizes aluminum and nickel 
prices, perhaps, for in copper too many competing inter- 
ests are involved in both the domestic and world industry. 
Fairly accurate data are now available for the first time 
in the history of the industry as to the true current status 


of production and consumption.. If each group in the 
industry uses these data intelligently, and does not adopt 
a purely selfish policy likely only to assure maximum 
immediate profits to itself, much greater prosperity for 
the copper industry than it has enjoyed in the last ten 
years should result. Much can be learned from the ex- 


periences of the steel industry. 
More Installations of 
Mine Rescue Apparatus Needed 
O= OF THE MOST EFFECTIVE 


i 
ned 


means of lessening the number of 

fatalities in the mining industry in recent 
years has been the utilization of self-contained oxygen 
breathing apparatus. Rescue parties, by means of this 
type of equipment, are enabled to penetrate irrespirable 
atmospheres and save the lives of workers that, in most 
instances, would otherwise be lost. Foremost in the 
promotion of the use of the apparatus in the United 
States has been the U. S. Bureau of Mines, which, from 
the time of its establishment in 1910, has made mine 
rescue endeavor an important part of its campaign 
for greater safety and efficiency in mining. 

Soon after its establishment the Bureau equipped mine 
rescue cars and stations with oxygen breathing apparatus 
and began to train rescue crews in the various mining 
districts. The work has been continued steadily, until at 
present thousands of miners have been trained in the 
use and care of the apparatus. In addition to the 
trained and equipped crews of five men each, which most 
of the larger companies now maintain, some companies 
have established joint rescue stations. These facts are 
impressive, but more so when it is recalled that self- 
contained oxygen breathing apparatus was not introduced 
into the United States until about 1907. This early 
equipment was of German manufacture, and one of the 
first companies to employ it was Anaconda Copper, 
which installed the apparatus at its Butte mines. Later, 
other types were imported from England, but in 1918 
several hundred sets of apparatus, the design of which 
was based on research and experimental work of the 
Bureau, were manufactured for the use of the U. S. 
Army and the Bureau. Subsequently, two other types 
were developed by the Bureau’s technicians, and these, 
with the first model, have supplanted all other types of 
mine rescue apparatus in use in this country. 

From a legislative standpoint, recognition of the im- 
portance of self-contained oxygen breathing apparatus in 
the mining industry is growing. In some states, notably 
Utah and Washington, mining codes require rescue ap- 
paratus to be available at mines of certain size and 
character. And in several states, mine insurance rates, 
under compensation insurance laws, for certain classes 
of mines, are considerably lowered by the installation of 
mine rescue apparatus and mine rescue stations. 

Much has been done to promote the general adoption 
of oxygen breathing apparatus throughout the mining 
industry of the United States; the task, however, is far 
from completed. At any property where a shaft or 
underground fire might occur—to mention one of 
several possible applications—a crew trained in the use of, 
and equipped with, the apparatus should be maintained. 
Frequent testing of apparatus, together with regular 
training of mine rescue crews, should also be practiced. 
Legislation supporting such measures is desirable. 
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Over the range 
near Virginia 
City, Nev. 


Nevadan Mining Observer Reminisces as Ghost Camps Are Passed 


and Comments on New Finds and Opportunities 


dinner in Reno—all in the same day. The 

speedometer registers 730 miles for the round trip. 
Heretofore the record time by railroad from Reno to 
Tonopah, 273 miles, and from Tonopah to Las Vegas, 
195 miles—only one way—has been nineteen hours. The 
trip one way by airplane from Reno to Las Vegas with- 
out stop was made in two hours and forty-five minutes. 
That’s the time I made on May 3, 1929. 

On the trip we pass over mining camps, old and new, 
credited with a gross production of over a thousand 
million dollars; over mountains of diatomaceous earth, 
beds of borax, salt, china, and filtering clays, brucite; 
ridges of cinnabar and tungsten ores, feldspar and many 
non-metallics, awaiting the completion of the Boulder 
Dam to produce more millions, to say nothing of the 
gold, silver, and lead in mines that are yet to be 
discovered. 

At 7:40 we leave the Boeing Field, at Reno, in a 
Lockheed-Vega plane. At the controls is Captain Tur- 
ner, who gained fame as an ace in the war. In a few 
minutes we are skirting the Carson River. Dotted here 
and there can be seen the remains of the mills that once 
lined its banks during the Comstock boom days. Now 
we are over Six-Mile and Seven-Mile canyons, which 
give promise of bringing back the Comstock Lode, to 
some extent at least. At the right, Mount Davidson 
looms. At its base, Virginia City—the most famous of 
all the ghost mining camps of Nevada. Its production 
of over $700,000,000 probably accomplished more than 
any other mining camp in the world. It laid the first 
Atlantic cable, endowed a state university, is credited 
with saving the Union, erected the Palace Hotel and 
other far-famed buildings of the San Francisco of before 
the fire and earthquake of 1906, made one American 
girl a princess and another a countess, and contributed 
substantially to transcontinental railroad building. 

Only 25 minutes from the airport, and the Bluestone 


B iimer in IN RENO, lunch at Las Vegas, 


‘mine of the Mason Valley Mines is in sight. Right 


under us the Thompson smelter, owned by the same com- 


pany. Now Walker Lake looms, and at its western 
tip is the Schurz headquarters of the Indian reservation 
and once the point of departure for Rawhide, now a 
ghost mining camp, but not until it had produced over a 
million. Back of it is Fairview, which produced over 
$3,000,000. Both camps are in line to stage a come-back. 

A few minutes more and under us is the United States 
munitions plant. Just beyond is Hawthorne, back of 
which may be seen the hill over which the stage once 
passed daily to Aurora, at that time a booming camp, 
wearing ruts deep in the hill, ruts so deep that road re- 
pairing was in order. Then it was discovered that the 
ruts were in galena, and so the Lucky Boy mine was 
discovered. It made John H. Miller a state senator, and 
brought wealth to him and to his associates. It is now the 
Hawthorne mine, with a 100-ton mill that resumed 
operations recently. 

At 8:35 we are over Mina, the point of departure for 
prospectors to the mountains in all directions. Three 
minutes more and we are over Sodaville, once the stage 
depot for Tonopah. A few miles at the right is Gold 
Canyon, where the Kernick Divide is operating. <A 
little further back, Camp Douglass is seen, with three 
properties working in a small way. Interest just now 
centers in a clay deposit at the left, which is shipping 
three carloads a week to the oil companies of California 
and preparing to double the output. 

Now Coaldale, Nevada’s Black Hope, is at the right. 
For years a small coal mine has been in operation. San 
Francisco capital is now testing out the ground at depth 
by core drills. At the north is the ghost camp of Gilbert, 
closed more from litigation than lack of ore. A plan to 
build a mill was nearly financed when the promoter was 
killed in an auto accident, and matters are now at a 
standstill. At 8:54 the Tonopah Mining Company’s mill 
at Millers is directly under us, and Mount Brougher is 
right ahead, with Mount Oddie peeking from behind it. 

At exactly 9 a.m. Captain Turner banks the plane 
directly .over the spot from which in 1904 Jim Butler 
picked samples and took them to Klondyke to assay. 
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ina Days Airplaning 


But he had no money to pay for the work, so they were 
thrown out the window into the assayer’s back yard. 
Later, Butler met a young man named Tasker L. Oddie 
and told him that if he would have the samples assayed 
he could have an interest in the new find, if it was worth 
locating. The result of the assay built the town of 
Tonopah, made Tasker L. Oddie Governor of Nevada, 
and later United States Senator. 

As the plane banked over Tonopah, I looked down 
from its window and was reminded of the lines by an 
unknown poet: 


“IT am the Desert—barren since time began. 

Yet do I dream of motherhood, 

When man one day, at last, will look upon my charms 
And give me cities like children to my arms.” 


Captain Turner now steers a straight air-line course 
for Las Vegas. At the right is the camp of Divide, now 
with only one producer and that operated by lessees. 
Over Klondyke, at 9:10, we slip past Columbia Moun- 
tain, which hides the site of the Goldfield Consolidated 
Mines’ 1,000-ton mill, and Goldfield is in view. In the 
foreground is the 110-ft. gallows frame of the Goldfield 
Deep Mines, where the most ambitious exploration work 
in Nevada is in progress—a shaft 2,150 ft. deep, 
equipped with pumps to handle 1,500,000 gal. of water a 
day, with a crosscut out 2,900 ft., from which one drift 
is now out over 500 ft., and another over 700 ft., in an 
effort to undercut the spots from which the bonanza ore- 
bodies of early days were drawn. 

In the airplane is George F. Smith, postmaster of 
Reno. He and I walked the streets of Goldfield in the 
days when over 30,000 people from all parts of the 


Looking down on 
Tonopah, Nev. 


By A. J. Moore 


Mining Editor, “Nevada State Journal” 


world congregated there, drawn by the lure of gold. We 
hardly started to reminisce of the Goldfield days when 
another ghost looms—Bullfrog; and just beyond it, 
another—Rhyolite. On the main street of Rhyolite still 
stands the big brick building of the Rhyolite bank. No 
single pane of glass is left to reflect the sunlight. It 
stands as the sightless skull of the ghost. 

- Below us is another ghost, the roadbed—all that re- 
mains of the Tonopah & Tidewater Railroad, over 
which thousands traveled but a few years ago. Now 
comes a bright green spot—Beatty, with its trees in 
bloom and grasses flourishing. Over at the right are the 
mountains that hold the old camp of Pioneer, where the 
Mayflower and Pioneer Consolidated each struggle for a 
come-back. Only a minute and we are over the brightest 
spot of Beatty, the little home of Loftus, he of Loftus & 
Davis, of Goldfield Great Bend fame, now spending the 
declining years of his life among the flowers and fruits 
he loves so much. The Amargosa desert, miles upon 
miles in length and miles in width, spreads out before us. 
We are not too high to note the Spanish Bayonet, the 
Yucca trees, and other desert flora. We wonder what 
this desert land would yield under irrigation. A sample 
of what it could do under encouragement has been 
glimpsed at Beatty. 

Back of the Loftus home runs the road to the mush- 
room camp of Leadfield, to reach which C. C. Julian, at 
a cost of $40,000, built one of the most picturesque of 
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mountain roads. Leadfield as a ghost boasts a brand- 
new shroud: Every building along its three blocks of 
deserted street was under construction not more than 
three years ago. 

We now skirt the range that is the scene of Nevada’s 





At the Gold Ace glory hole, Carrara, Nev. Left to right: 
A. J. Moore, the author of this article; Jim Shea., panning ; 
Charles F. Smith, postmaster, Reno; Briz Putman, who 
made the discovery; G. Raymond Boggs, president of the 
Gold Ace Company and vice-president of the Lockheed-Vega 
Air-Line Company in the foreground, standing beside 
a pile of ore. 


latest gold boom—Carrara. Captain Turner drops a 
small parachute to which is attached a stone around which 
is wrapped a note saying that we will land there at 
2:30—on the return. A few minutes more and we are 
over the flat country back of Las Vegas. We feel lone- 
some out there, because heretofore the mountains have 
been at each hand, sometimes on both sides. They 
seemed quite neighborly, and we miss them. 

Nature certainly intended that Las Vegas should grow, 
and so gave it plenty of room. One can easily spot the 
artesian water belt. The line of demarcation between 
dry desert and water lands is as a bright strip of green 
paint on a gray background. 

At 10:25 we settle down on the landing field at Las 
Vegas, having made the trip in two hours and forty-five 
minutes, a month’s trip by burro, ten days by team, or 
nineteen hours by train and auto. Such is the day we 
now live in. I can recall that when a kid I made a crude 
velocipede by patching together two wheels from an old 
buggy. I have seen the velocipede develop into the 
bicycle, the bicycle into the motorcycle, the motorcycle 
into:the automobile, and the automobile into the airplane. 
With this in view, what holds the future for today’s 
kid of twelve years or so, with an equal span of life 
before him? 

As per promise, we land at Carrara at 2:30 on the 
return and spend nearly two hours at the scene of the new 
strike. Carrara has one of the finest landing fields in 
the state. Why not? It has a big stretch of Amargosa 
desert in- front of it. 

Tonopah Belmont Development Company had an op- 
tion on the ground and later gave it up, but this has 
nothing to do with the merit or otherwise of the prop- 
erty. The main workings are in ore running from 
$8 to $10 per ton. The Belmont people never worked 
or prospected any part of the ground on which the strike 
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is located—nearly a full claim length from the Belmont 
tunnel. As it was a low-grade proposition, the Belmont 
management wanted an extension to prove more ore. 
John Blitzer, from whom the option was obtained, 
thought that, inasmuch as over $30,000 had been ex- 
pended, the option would not be relinquished, and de- 
manded the cash balance. Later, he tried to induce them 
to go back; but, having pulled out, they refused to deal 
with him. Years later the ground lapsed and was re- 
located. 

Briz Putman and Jim Shea, who had been partners in 
the Union No. 9 at Manhattan and other high-grade 
propositions, later got possession and interested G. Ray- 
mond Boggs, president of the Lockheed-Vega Airship 
Company, in the property. It was Putman and Shea who 
prospected the other end of the property. On the day 
of my visit, May 3, 1929, the high grade had been opened 
nearly 100 ft. in length and from two to 15 ft. in depth 
over the full length. A short tunnel at the north end 
shows only a fair grade of ore, about $20 per ton. Be- 
ginning about 15 ft. south of the tunnel the high grade 
comes in on the surface. Good pannings are obtainable 
at any point along the trenching. From the bottom of 
the deepest portion for a length of 12 ft., the finest 
specimens are obtained. Postmaster Smith got down into 
the trench and broke down about 14 Ib. at random over 
the 2 ft. next the hanging wall. Mortared and panned. 
it showed a string of gold 5 in. long, one-half inch wide 
at the center and over one-quarter inch deep. 

A three-compartment shaft has been started about 
100 ft. back of the outcropping. On the day of my 
visit the shaft was at a depth of 25 ft.—about the limit 
of economical work by windlass. A hoist and other shaft 
equipment are on the way to camp. 

G. Raymond Boggs, who, in addition to his airplane 
activities, is president and general manager of the Gold 
Ace, says that none of the high grade will be shipped. 
The richest will be treated in a barrel amalgamator and 





Las Vegas, Nev. Union Pacific yards in foreground. 


the remainder used as a sweetener for the low-grade ore 
blocked out in the main workings. So far the flow sheet 
consists only of a ball mill, classifier, and four amalgam 
plates. 

The mill is now being changed to permit finer grind- 
ing. If, with the addition of high grade to bring mill 
heads to $25 per ton, the tailing shows too great a loss, a 
cyanide or a flotation plant will be installed. 
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Mining Hard Hematite in Michigan 
Methods and Costs 


By LuciEN EATON 


Superintendent Ishpeming District, 
Cleveland Cliffs Iron Company, Ishpeming, Mich. 


those used in a large mine producing hard spec- 

ular ore on the Marquette range in the upper 
peninsula of Michigan. Although the conditions of min- 
ing described are unique in this district, they are similar 
to those in many other districts, and information in re- 
gard to the methods used and the results obtained should 
be of interest. The methods now used are an outgrowth 
of those of former years which have been adapted to 
conform with improvements in mechanical appliances, 
changes in the wage scale and labor supply, and the 
selling price of the product. 


Tie mining methods described in this paper are 


GEOLOGY OF THE DEPOSIT 


The ore occurs in the Upper Marquette Series of the 
Huronian Period, and is overlain by the Ishpeming 
quartzite and slate, with a footwall of jasper and altered 
diorite. It occurs as an irregular bed, badly folded and 
faulted, varying in thickness from a few feet to 100 ft., 
with an average thickness of 25 to 30 ft. in the larger 
orebodies (Figs 1 and 2). There is an unconformity 
between the ore and the hanging wall and probably in 
many places between the ore and the footwall, although 
the latter is not easy to determine. 

In general the ore occurs in a syncline with an axis 
running east and west. This axis is not straight, but 
pitches downward to the east and to the west from a 
high point near the middle of the orebody. Both sides 
of the syncline are present only near the middle, as one 
side or the other has been removed by erosion or dis- 
placed by faulting in the other parts of the mine. Three 
major longitudinal faults have been recognized, and sev- 
eral minor longitudinal and cross faults are known to 
exist. The dip of the ore is irregular and in general is 
too low for the ore to run on the footwall by gravity. 
This fact, and the occurrence of many interbedded seams 
of rock in the ore, have had an important influence on 
the choice of the method of mining. 

The ore formation is overlain by quicksand from 50 
to 100 ft. deep, and the orebodies have been followed 
for long distances under the business portion of the 
town where the surface rights are not owned by the 
mining company. For these reasons it is necessary to 
use a method of mining that does not involve disturb- 
ance of the surface. 

The ore is a hard, specular hematite low in silica and 
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moisture and containing appreciable amounts of lime and 
magnesia. The iron content is high, about 59 per cent 
as mined; the phosphorus content is 0.10 per cent, and 
the silica is 5 to 7 per cent. It is separated into two 


Fig. 1—North-south cross-section through shaft, looking 


east 
B shaft 





Jasper, diorite, and siderite 


Fig. 2—North-south cross-section, 2,100 east 


grades, “lump” and “crushed.” The physical structure, 
low moisture, and low silica content make the lump ore 
especially desirable for the open-hearth furnace. 

The ore is tough and hard to drill, and it stands well 
on exposure to the air. Seams of rock from 1 or 2 in. up 
to 1 or 2 ft. in thickness often occur in the ore and must 
be sorted out by hand underground. This fact and the 
flat dip of many of the orebodies have made the use of 
shrinkage stopes impracticable, and a system of open 
rooms and pillars, with the ultimate recovery of many 
of the floors, has been found to meet the situation 
admirably. 

In most places the hanging wall is a slate which slacks 
when exposed to the air; for this reason a small amount 
of ore is left to protect it wherever possible. Overlying 
the slate, which is seldom over 15 ft. thick and usually 
much less, is a strong, hard quartzite which does not 
weather or swell when exposed to the air, and which 
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forms an excellent capping for the stopes in the system 
of mining employed. Under the slate in some places 
is a conglomerate of jasper and ore. 

The footwall is jasper or altered diorite. The jasper 
stands. well under all conditions, but the altered diorite 
occasionally gives trouble, especially where it lies at a 
steep angle or has been sheared by faulting. 

Displacement of the orebodies by faulting and their 
irregular size and occurrence have made prospecting dif- 
ficult and it is impossible to block out large bodies of 
ore for mining. Great flexibility in the method of 
mining is required, and the ability to follow the ore 
wherever it goes is essential. These two conditions, as 
well as the inadvisability of caving the surface and the 
necessity of sorting out waste rock underground, have 
been determining points in the choice of a mining method. 

In many parts of the mine where there has been a 
good deal of faulting a small amount of magnetite has 
been formed in the hematite mass; this has seriously 
interfered with the orientation of local strikes and dips 
and has complicated the study of the geology, especially 
of the many systems of joint planes. 

The mine is situated at Ishpeming, 16 miles from Lake 
Superior, and is served by three railroads. Most of the 
ore is shipped by rail to Marquette and thence by water 
to Lake Erie ports, but a substantial tonnage is shipped 
entirely by rail to Canada and to the Chicago and St. 
Louis districts. The demand of customers for lump 
ore of high quality and of limited size range has had an 
important bearing on the choice of mining method and on 
the treatment of the ore at the surface. 


MeETHODS OF. PROSPECTING AND EXPLORATION 


The earliest exploration was by vertical diamond- 
drill holes from the surface ; a great deal of ore has been 
discovered in this way. In later years the underground 
workings standing open have become very extensive, so 
that it is now more economical and more effective to 
explore by horizontal diamond-drill holes underground. 
One diamond drill is kept in use nearly all the time, 
and averages over 2,000 ft. of hole per year. Over 400 
holes have been drilled underground during the life 
of the mine. 

Drilling is done with a screw-feed drill driven by 
compressed air, using “E” rods. Two men are required 
underground, and part of a diamond-setter’s time is 
needed on the surface. As the mine is piped with air 
and water for the rock drills, there is little difficulty in 
making a set-up anywhere. 

A large part of the exploration is by drifts and raises, 
and the orebodies are usually developed by breast stopes 
and raises. The old rule of following the ore is a very 
valuable one in this mine. 


METHODS OF SAMPLING AND ESTIMATING 
TONNAGE AND GRADE 


Production samples are checked by samples taken at 
intervals from the stopes and drifts and by the appear- 
ance of the ore. Only one grade of ore is hoisted, so that 
the sampling is a simple matter. The standard methods 
adopted by the mining companies of the Lake Superior 
region and by the Lake Erie chemists are used on the 
surface. These methods are fully described in the 
“Methods of the Chemists of the U. S. Steel Corporation 
for Sampling and Analysis of Iron and Manganese 
Ores,” third edition, from which pertinent extracts are 
published in the 1927 edition of Crowell and Murray’s 
“Tron Ores of Lake Superior.” 
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Estimating the tonnage of ore available in the mine 
is an intricate and arduous task. With a few exceptions 
the orebodies are most irregular, and their outline is not 
fully known until a large part has been extracted. The 
orebodies on each level are carefully mapped, and the 
amount of available ore is calculated as closely as pos- 
sible. Gross tonnage is also calculated, and the differ- 
ence between the gross tonnage, the sum of the available 
ore, and the ore already extracted is the amount left to 
support the surface. The different pillars and floors 
are numbered, and a record is kept on special maps which 
are brought up to date once a year by substracting the 
ore mined from, and adding the new ore developed to, 
the figures for the previous years. This system is prac- 
tically a continuous inventory. It is checked by recalcu- 
lations every few years. 

In calculating developed tonnage, allowances of 10 per 
cent for incidental rock and 10 per cent for loss in 
mining (in this case mostly ore left to protect the 
hanging-wall slate and in the rounded corners of the 
arches of the rooms) are deducted from the gross 
amount. 

The analysis of the ore in the different parts of the 
mine is estimated from composite stope samples for each 
year, and from the results of diamond-drilling allowance 
is made for contamination by incidental rock. 

Values are calculated according to the formula of the 
Lake Superior Iron Ore Association. These calcula- 
tions are too intricate to be included here, but may be 
found in the 1927 edition of Crowell and Murray’s “Iron 
Ores of Lake Superior,” page 107 et seq. At the present 
time a base ore (514 per cent iron natural—that is, un- 
dried) of non-bessemer grade is worth $3.25 a ton at the 
mine. For specific ores the price fluctuates according to 
analysis. 


DEVELOPMENT THROUGH Two SHAFTS 


Shafts—The mine is opened by two shafts, “A” and 
“B,” 820 ft. apart. The shafts are vertical, are 1,060 ft. 
deep, and their bottom levels are 1,000 ft. from surface. 
They are similar in design, 10x14 ft. inside of timbers, 
and are close-timbered for 750 ft. In the last 310 ft. 
sets were placed on 5-ft. centers in the usual way, but 
this was found to be a mistake, as the ore that was spilled 
from the skips cut the wall plates away, and inside lag- 
ging had to be put in. There are fifteen levels. The 
first level is 340 ft. from surface; the intervals between 
the next four levels are 40 ft. each, but below the fifth 
level the interval is 50 ft. Levels between the tenth and 
fifteenth, however, are not connected directly with the 
shafts, and all the ore below the tenth level is transferred 
to the fifteenth level by chutes. Figs. 3 and 4 show the 
outline of the orebodies and the development on two 
levels of the mine. 

The shafts originally had two compartments, each 6 ft. 
8 in. by 10 ft. One compartment was for the cage and 
the other for the Cornish pump, pipes, and ladders. In 
1910 the arrangement was changed by substituting a 
5-ton skip for the cage and by adding a counterweight. 
The skip road was moved to one end of the cage com- 
partment, and a pocket was built at the other end on 
every active level (Fig. 7). 

On account of the hardness of the ore and the large 
chunks handled, the skip is very heavily constructed and 
weighs approximately 10,000 Ib. It is provided with 
safety catches, has a small platform on top of the bail, 
and has ‘a bonnet on the rope for the protection of men 
when riding. The skip is overbalanced by a 6}$-ton 
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counterweight, which travels inside a 12-in. pipe in the 
ladder and pipe compartment of the shaft. The counter- 
weight consists of cast-iron cylinders, 114 in. in diameter 
and 5 ft. long, strung on a 3-in. wrought-iron eyebolt 31 
ft. long. It is free to turn in the pipe. 

Drifts and Crosscuts—Except in the slate and diorite 
the ground in the mine is very hard, and nowhere is 
timbering necessary for the support of drifts and cross- 
cuts. Practically the only timber used in the mine is that 


Fig. 


in the shafts, chutes, and ladder roads. The older drifts 
were driven 7 ft. high and 7 ft. wide, but the standard 
drift is now 8 ft. high and 8 ft. wide. On main levels 
where trolley locomotives are used, wider spaces are ex- 
cavated every 100 ft. for safety zones. 

The usual round drilled has the cut above the center, 
and two cuts are taken out before the bench is blasted 
out. This is gradually being changed to a center-cut 
round, which is squared up at the same time that the cut 
is blasted. In drifting, 60 per cent gelatin dynamite in 
14x8 in. sticks is used, and the holes are fired by caps 
and fuses. A typical round is shown in Fig. 5A. The 
numbers show the order in which the holes are fired. 
The drilling and blasting are done on the day shift, and 
the broken rock is loaded and hoisted at night. All waste 
rock is dumped underground and is used as filling. 
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Drills of the water-Leyner type, mounted on 3-in. 
single-screw bars 74 ft. long, are used entirely in drifting. 
In very hard drifts, or in those in which rapid progress 
is desired, two machines are used on one bar. There is 
one miner for each machine. 

The new drills used are of several makes and the 
latest models; all are 34-in. machines weighing approxi- 
mately 150 Ib. All machines use anvil-block chucks and 
14-in. hexagon hollow drill steel. Double taper cross 





3—Outline of orebodies on tenth level 


bits with 105-deg. cutting edges are used, the gage chang- 
ing 3°; in. for every foot of length. Sizes are arranged 
so that a 10-ft. steel will drill a 13-in. hole. Compressed 
air is delivered at a minimum pressure of 75 lb. per square 
inch at the drill and water at 50 to 75 Ib. per square inch. 
The average air consumption is 75 cu.ft. per minute per 
machine, including line loss, at peak load. 

Loading is nearly all done by*hand. A dipper-type 
loader has been used successfully, but as it requires that 
the air compressor be run at night it is not economical, 
because loading and hoisting of rock is the only work car- 
ried on at night. Experiments with a scraper-loader 
mounted on wheels and driven by electricity have been 
very successful, and more of these machines will be used 
in future. Loading was done at the rate of twenty tons 
an hour. 
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Uy Floor mined 
Floor mined and filled 


Fig. 4—Outline of orebodies on second level 


Drifting is by contract, the miners being paid by the 
foot. They are charged for explosives, carbide, and hand 
tools, but drill machines and accessories, steel, and com- 
pressed air are furnished without charge. Shoveling 
and tramming the rock is charged against the cost of 
drifting, but is not included in the contract. In softer 
ground it is possible to drill and blast a round once a 
shift, but in hard ground this is accomplished only twice 
or three times a week. 

Raises—Raises are 6x6 ft. in cross-section. They are 
usually driven at an inclination of 45 to 55 deg., but 
most are inclined at the steeper angle. A short pyramidal 
cut similar to that used in drifting is generally used. In 
hard ground a 34-in. drifting machine mounted on a 
short 3-in. bar, the same used in drifting, is employed; 
but in the softer ground a dry stoper, using 4-in. quarter- 
actagon solid steel, is preferred. 

No timber is used in the raises, and the miners work 
standing on stages made of 2-in. plank resting on drill 
steel. Chain ladders, made of #-in. round iron, hung 
from iron pins driven into short drill holes, are used 
for the men to climb on. These are left in the raise dur- 
ing blasting, and are often bent and sometimes broken, 
but in general they serve their purpose well. 


BREAST STOPING WHERE ORE THICKNESS PERMITS 


Mining is done by open stopes with pillar support. A 
large percentage of the floors between the pillars is re- 
covered, but no attempt is made to recover the pillars 
themselves, as the ore is overlain by quicksand and much 
of the mine is under the city. 

Where the thickness of the ore will permit, rooms 25 
ft. wide and 25 ft. high are driven by breast stoping, and 
floors 25 ft. thick are left between levels. On the upper 
levels the floors are only 15 ft. thick. The rooms are 
advanced by breast stoping (Figs. 5B and 6B). A cut 
7 or 8 ft. high and as wide as the stope is driven 10 ft. 
ahead of the bench, which is taken up afterward by 
lifting holes drilled horizontally. The cut is driven by 
slabbing holes, and advantage is taken of slips wherever 
possible. The success of the method depends largely 
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on keeping the corners ahead and properly squared up. 
When the cut is far enough ahead, the breast is drilled 
again but not blasted, and the broken ore is cleaned off 
the bench. Lifting holes 8 to 10 ft. deep are drilled 
5 or 6 ft. apart in horizontal rows with a burden of 
approximately 5 ft. The whole breast is then blasted at 
one time. 

As the bottom holes do not reach in as far as those 
above, a toe is left as a start for a new bench, and the 
broken ore lies on this toe in a pile high enough to allow 
the miner to reach the back at the breast conveniently. 
The back and breast are then trimmed, and drilling for 
the next cut is started. This method has many advan- 
tages. It facilitates trimming the back, always leaves a 
bench or a pile of broken ore for the miners to stand on, 
and provides a fairly continuous supply of broken ore 
for the trammers. It also gives a good opportunity for 
picking out rock before it has been discolored by the 
ore. As there are many seams of slate in the ore, this is 
very important. 

When the ore in a breast stope does not extend up to 
the next level, it must be mined by back stoping. In 
starting this operation a stage is built with ladders and 
3-in. planks, and from it as many holes are drilled as 
possible. These holes are charged, the stage is taken 
down, and the holes are fired. The stage is erected again, 
more holes are drilled, and the operation is repeated until 
the pile of broken ore is high enough for the miners to 
reach the back without the stage. The stope is carried 
up to the top of the ore, and is then advanced longitudi- 
nally over the stope below. The ore is broken down by 
horizontal holes drilled in rows; these holes can often 
carry a 6-ft. burden. At this stage the trammers usually 
start at the other end of the pile of broken ore, and tram 
it out as the stope advances, always leaving enough ore 
for the miners to stand on. 


Extracting Floor Pillars—In mining floors, present 
practice is to work on a sublevel instead of mining the 
entire 25 ft. and dropping the ore to the level below (Fig. 
6A). In starting, a raise is put up, a chute erected, and 
the ore around the raise is milled into it by underhand 
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work down to a depth of 18 ft. When the ore will no 
longer run into the chute by gravity, it is shoveled by 
hand and later dragged by scrapers. The scrapers are 
particularly effective in this work because the footwall 
is often so flat that the ore would have to be rehandled 
several times if it were shoveled by hand. Raises are 
usually about 100 ft. apart, as the scrapers can easily 
reach 50 ft. in either direction from the chute. When 
the ore has all been mined down to the floor of the sub- 
level, the remaining 7 ft. can be mined in one lift and 
dropped to the level below. 

Breast stopes (Fig. 5B) are advanced by driving a 
7-ft. cut along the top of the breast for the full width 
of the stope. The holes are 7 to 8 ft. deep, for which 
50 per cent extra-low-freezing ammonia dynamite con- 
stitutes the charge. When a heading has been sufficiently 
advanced, it and the lower bench are carried ahead by 
simultaneous blasts. The same kind of machines and 
steel are used for drilling as in drifting, but the machine 
is mounted on a light tripod without weights instead of 
on a bar. 

About five hours of drilling is done per shift; the 
machines drill from 5 to 6 ft. per hour and average about 
25 to 30 ft. per shift. In full-sized stopes the burden is 
approximately 1 ton per foot of hole, but is less in the 
breast holes and more in the bench holes. Usually one 
miner works in a stope, but occasionally there are two 
miners using two machines. The miners are paid by 
contract according to the number of cars (2.5 tons) 
trammed from the stope; the size of the stope and the 
hardness and toughness of the ore are taken into account 
in setting the price. Contracts are charged with all ex- 
plosives, carbide, picks, shovels, and other hand tools, but 
are not charged for compressed air or for drills and drill 
steel. 

The ore breaks in large pieces, so that a good deal of 


steel, stamped on the shank with numerals }-in. high, 
and receives each day the same steel sharpened that it 
sent up dulled the day before. The sharpened steel is 
sorted after being tempered and is made up in bundles 
of 100 to 125 Ib., held together by hardwood wedges in 
a welded iron ring 44 in. in diameter. The wedges and 
rings are used over and over again, but one new wedge 
is used in each bundle, and on that wedge the contract 
number is written with blue chalk. The dulled steel is 
not sorted. Sharp steel is delivered by the cage-riders 
at the proper levels, and is carried to the working places 
by the miners. Dull steel is handled by the same men, 
but in the reverse order. The average consumption of 
drill steel in 1928 was 0.105 lb. per ton of ore and rock 
produced. 
Ore Partty Loapep sy HAND 


In stopes where there is much rock to sort out and 
in stopes the life of which will be short, it is better to 
load the ore by hand than mechanically. The stand- 
ard car is made entirely of steel, is of the end-dump 
type with the body rigidly fastened to the truck, and 
is equipped with 14-in. roller-bearing wheels. The 
car stands 374 in. high, weighs 1,400 lb. empty and 
7,000 lb. loaded, and carries a load of 5,600 lb., or 
24 tons; it has a capacity of 37 cu.ft. Mine track 
is of 24-in. gage and is laid with 20-Ib. rails. 

In most places the tram is short, and the car is 
dumped into a chute by means of a cradle. Where 
the tram is long the trammers are supplied with a 
14-ton storage-battery locomotive. The trammers (load- 
ers or shovelers) work in pairs on contract; they are 
paid a certain price for filling the car and lc. for every 
45 ft. trammed. When a locomotive is provided, only 
the filling price is paid. The contract basis is as follows: 


Price per Car (2+ Tons) 


sledging and secondary blasting are required. The larg- Large Piles Stopes Drifts Chutes 
est pieces are blockholed for blasting, and the flatter Gpnb@ime-------------- $0.47 — _ 30/20 
pieces are bulldozed. This work is done by the miner as Tramming (per 45 ft.)..... 01 01 01 . 

. ¢ Minimum from chute......  .... ane weics 28 
part of his contract. Minimum by hand........ 55 .60 65 


Distribution of Drill Steel—Each contract has its own 


Figs. 5 and 6—In Fig. 5, at left, “A” 


Note: Prices are about 10 per cent higher for wet places. Prices for filling 
vary with the type of chute. . 


is a drift round and “B” is a breast stope round. In Fia. 6, at right, “A” shows a 


method of removing floor pillars, and “B” a method of breast stoping. 
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Fig. 7—Shaft arrangement 


Loading by Scrapers Into Chutes—On sublevels and 
where a chute is within reach the broken ore is moved 
from the breast to the chute by scrapers (Fig. 6A). 
These scrapers are all of one design, 48 in. wide and 
7 ft. long, of the hoe type, and weigh 1,500 Ib. Blade, 
side plates and draw-head are made of manganese steel. 
The blade is the only part that wears appreciably, and this 
has a life of 6,000 to 10,000 tons, averaging about 8,000 
tons. 

The scraper is hauled by a 25-hp. double-drum electric 
hoist, with planetary transmission, using 3-in. extra 
plow-steel wire rope with independent wire-rope center 
(Fig. 9). Its motor is of the 25 hp., 900 r.p.m., 440 
volts a.c., 3 phase, 60 cycle, squirrel-cage type. A com- 
plete scraping outfit, exclusive of electric cable, costs 
$1,150 set up in place. 

One miner and one scraper man constitute the crew in 
a stope. The scraper man helps the miner in setting up 
and tearing down his machine, and the miner helps the 
scraper man rig up his scraper blocks. The miner is 
paid by the car trammed from the chute and in most 
places the scraper man is paid by the day. This system 
is gradually being changed to a contract basis for both 
men. Contract prices per car (24 tons) dumped in the 
chute vary from 90c. to $1.50, including both breaking 
and scraping. 

Loading Cars by Aid of Scrapers—In a few places 
semi-portable steel scraper-slides are used to fill main 
haulage cars (Fig. 6B). The scraper slides are not 
mounted on wheels, and must be taken apart to be moved. 
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The hoist is not mounted on the slide, but is set up at one 
side of the track, and the ropes pass through blocks hung 
from the back or from the framework of the slide. Both 
hoist and scraper are of the same type as used in the 
stopes, previously described, and the crew in the stope is 
also the same—one miner and one scraper man. 

Main-line cars stand 56 in. high and hold 76 cu.ft. 
(54 tons). Exclusive of switching, the time required 
to load a car is six minutes. Including delays and switch- 
ing, four cars (22 tons) are loaded in an hour. The 
number of places using this equipment is being increased. 
The slide weighs 3,660 Ib. and costs $360. 


UNDERGROUND TRANSPORTATION BY STORAGE 
BATTERY OR TROLLEY LOCOMOTIVES 


Trolley locomotives and large cars are used on three 
levels—the eighth, tenth and fifteenth. On most of the 
other levels storage-battery locomotives are used with 
2.5 ton end-dump cars. There are six trolley locomotives 
and eleven storage-battery locomotives in the mine. The 
storage-battery locomotives vary in weight from 14 to 4 
tons. They are all 24-in. gage, and all but two are 
equipped with Edison A4 cells. The trolley locomotives 
are all 64-ton, 250-volt, double-motor machines. Mine 
track is 30-in. gage, laid with 40-lIb. rails. 

The cars are of rocker-dump design and hold 76 cu.ft. 
(5.5 tons) of ore (Fig. 10). Both locomotives and cars 
are equipped with automatic couplers. These cars are— 
pulled to the shaft in trains of five or six, and the loaded 
cars are left at the shaft to be spotted by a tugger hoist, 
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while the locomotive returns “inside” with a train of 
empties. An automatic switch turns the empties onto a 
siding as soon as the cars are dumped, in order to leave 
the main line clear for the next train of loads. No un- 
coupling is necessary except at the locomotive. 

Cars are dumped one at a time into the shaft pocket, 
which has a capacity of only one car and acts merely as 
a chute through which the contents of the car are dis- 
charged into the skip. The loading time is ten to twelve 
seconds. No skip tenders are employed; the cars are 
dumped by two skip riders who go from level to level 
dumping the loaded cars that have been left on the sid- 
ings. The wages of these men are charged to tramming. 

The standard chute in use underground is the Alaska- 
Treadwell finger chute slightly improved (Fig. 8). For 
20 ft. above the chute the raise is put up at an angle of 
45 deg. and is then turned to right or left or upward, 
so that the velocity of the ore in falling will be checked 
by the elbow thus formed. The chute itself is made of 
3-in. hemlock plank and is lined with 3-in. boiler plate. 
Chute fingers are made of 4x6-in. fir dressed on all sides 
to 34x54 in., and are painted before being taken under- 
ground. The strap forming the hinge at the top is of 
3x4-in. soft steel, and the wearing shoe at the lower end 
of the short member is a manganese-steel casting. The 
apron to catch the dribblings that pass through the fingers 
is made of steel. As all sizes are standardized through- 
out the mine, the various parts can be made up in the 
mine shops in quantity at considerable reduction in cost. 

After a raise has been worn smooth, the time of load- 
ing at the chute is short; a 24-ton car can be loaded in 


15 to 20 seconds and a 5-ton car in less than half a 
minute. The efficiency of these chutes has been a large 
factor in maintaining a large production. 


AVERAGE EXTRACTION 72 PER CENT 


One of the characteristics of the room-and-pillar 
method of mining is that a large percentage of the 
ore reserves is left in the mine as floors. While the 
breast stopes are advancing, floors on the line of haulage 
cannot be mined unless provision is made to transfer the 
ore to lower levels. The extraction in wide bodies is 
approximately 65 per cent, but in narrow orebodies with 
strong walls standing nearly vertical it may be as high 
as 90 per cent. Average for the mine has been 72 per 
cent. The percentage of extraction can be worked out 
very closely by a checker-board system, determining the 
percentage of ore mined in the stopes and pillars and also 
in the floors, and combining the percentages. Results 
check very closely with actual production. 


VENTILATION AND FIRE HAZARDS 


Only natural ventilation is needed. The downcast is 
through an adjoining idle mine, with which there is a 
connection from the eighth level in shaft A, and the 
upcast is through both the hoisting shafts. With a little 
care there is practically no trouble in distributing the 
fresh air to all parts of the mine. 

Although both the shafts are wet and there is little 
timber in the mine, a complete system of fire doors has 
been established, so that the incoming air can be instantly 
cut off and the flow of air between the two shafts can 


Figs. 8,9 and 10—Fig. 8, upper left, shows the design of an improved Alaska Treadwell finger chute adopted as standard. 
Fig. 9, upper right, covers the design of a planetary scraper hoist. Fig. 10, below, is a sketch of the 76-cu.ft. rocker-dump 
ore car used on the main-line tracks. 
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be instantly stopped by merely turning compressed air 
into the pipe line leading to the door latches. On each 
level at the shaft, in each headframe on the surface, and 
at the downcast airway there is a valve for this purpose. 
First-aid and fire-helmet crews receive regular monthly 
training from the company’s central organization and 
from the Bureau of Mines Mine Rescue Car when it 
visits the district. 


SUMMARY OF CosTs 
Number of mine: No. 1 


Long tons ore hoisted during period: 420,00¢ 
Mining method: Open stopes with pillar support. 


Underground Costs Per Long Ton of Ore Hoisted 


Period covered: Year 1928. 


Com- 


pressed 
Air, 
Drills Other 
Super- -~ sg Tim- Sup- 
Development: Labor vision eel Power ber plies Total 
WOE: s.:<-58 $0. 4 $0. oe $0: O15 ny oe $0. 009 $0. — $0.009 $0.067 
in soek........ ee. eas .022 .007 151 
Mining.. $i 028 104 $0.006 .105 “002 ‘011.770 
Transportation 
(underground) .142 .007...... SE scxsinwe .005 .048 .244 
Genera] under- 
groundexpense .075 -007  .004 WD ks etek .034 180 
Totals..... $0.838 $0.055 $0.153 $0.108 $0.136 $0.013 $0.109 $1.412 


Costs in Units of Labor, Power and Supplies 

















Develop- 
ment Mining Total 
A. Labor (man-hours per long ton): 
Breaking (drilling and blasting).... $0.112 $0. 342 $0.454 
Timbering and filling............. .022 .051 .073 
NN Fo i bP hs wavs . 060 .310 .370 
Haulage and hoisting............. .017 . 220 a7 
ND Pe cnn Sawa Romaae . 032 .096 .128 
WR oe 3 e A weska snus .014 . 037 .051 
Total labor underground...... $0. 257 $1.056 $1.313 
Average tons per man per shift..... ......0 = «2... 6.10 
Labor, ———- RENE. 6s kéwedass *  Rebacs 65.0 
B. Power and Supplies: 
Explosives (pounds mn ene me: -. $0.196 $0. 705 $0.901 
(Kind and grade) .. ... 60% Lf. Seas eae, 
Ammonia Ammonia 
ek eee ee $0. 221 $0. 224 $0. 445 
Power (kilowatt-hours per long ton): 
Air — eae wieik ee iia S, <- / ious ale oS ree 
Hoisting. . Gcbios aka pisos wks ae oe es 
aaeens Dee eerie DE = ue etn eea |e Bahr es | ae 
re ee ee | eee 
Praa SUPER. 252 bak, bce eS eee, 8 Sashes 
Pte a eee oe tin tdss xa ee St ee me $11.56 5 iis 
Cc. Susintaane ‘i Te TOE... snows 15.4 84.6 100.0 


Details of Costs in Units of Labor, Power, and Supplies 


Drifting Raising 

a ee ee 8 x 8 ft. 6 x 6 ft. 
NINE CE Oo ined a 66 winless cise So Not Chutes only 
Physical properties of rock and ore............. Hard Hard 
A. Labor (man-hours per foot): Total Development 

NONE Seal a ein ont rane rata anne cronies ok guns Kae 7.11 

IN 8 Sor con Ss Sai c! ru) te alana args Gis wiaais ous Bie wie ew ine 1.40 

DR cr hea ee ho Bao eNotes «eee eee 3.81 

WRN GAME TOTMEIAE |... 5.5 os 5 occ eke ceo cewseee 1.08 

NR otto yon nah tesla ic broisce aia ih Gin eee 81 

SD Sette Gis a eis bie wigs nero ve $1 


Feet per man-shift of eight hours................... 

B. Power and Supplies per Foot: 
Explosives (pounds per foot)....................-. 1 
ON IN 5 ig Soe acre aS grees Sg Kine BS OS 1 





Total power (kilowatt-hours).................. 62 
C. Percentage of Total Cost: 


A Review 


of the Magnesite Industry 


N A FORTHCOMING ISSUE of E.&M.J., Mr. 
J. M. Hill will discuss the status of the magnesite 
industry in the United States, pointing out the prin- 
cipal avenues in which it is likely to expand, and 
also those from which little can be hoped. Valuable 
data on world and United States production and 
consumption over a lengthy period are included. In 
a subsequent article, Mr. Hill will discuss the lime- 
stone industry of the Pacific Coast. 
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Structural Characteristics of Zinc 
Ferrites—Coarse Sand Flotation 


STUDY of the structural characteristics of zinc 

ferrites is being conducted at the Intermountain 
Experiment Station, U. 5. Bureau of Mines, Salt Lake 
City, Utah, in co-operation with the department of mining 
and metallurgical research, University of Utah. Under 
the binocular microscope the ferrites are of a red to 
reddish-brown color, and may be divided into two classes, 
dependent on a marked difference in their properties of 
magnetic susceptibility. Some of the ferrite grains are 
strongly magnetic and others are only slightly so. The 
grains that are strongly attracted by a magnet have a 
noticeably lustrous surface, compared with those that 
are slightly magnetic, and also appear to be less 
porous. The difference in magnetic susceptibility of 
the two types of ferrites may be judged from the fact 
that those grains having the lustrous surface will jump 
to a magnetic point, but those having a dull surface will 
adhere to the pointer only when touched. 

The study of thin sections yielded no information 
except to indicate that ferritization progressed from the 
outside of the grain to the center. Comparisons between 
the ferrites and the minerals franklinite and zincite 
suggested that the ferrites examined might be a mixture 
of franklinite and zincite. In the determination of the 
iron-zinc ratio in ferrites, the zinc oxide that is not 
combined with iron is removed by leaching with sow’s 
solution and the zinc-iron determination made or the 
residue. Solubility tests showed that the mineral zincite 
was completely soluble in Low’s solution and that frank- 
linite was not. This would indicate that if the softer, 
brownish-gray component in the ferrites is zincite it 
would be removed by leaching with Low’s solution and 
that the constituent remaining would possess the 
characteristics of franklinite. This being the case the 
leached ferrites are probably quite spongy, owing to re- 
moval of the zincite, and this feature would have a 
bearing on further treatment to increase their rate of 
solubility. 

To obtain further data on the relationship between 
iron oxide and zinc oxide in ferrites, leached ferrites 
are being briqueted for microscopic study. All the 
results heretofore obtained by chemical and X-ray study 
of ferrites indicate strongly that a definite compound is 
formed, although little is known of the mechanism of 
formation. The present microsopic study will throw 
additional light on this phase of the subject and should 
be of value in devising a further treatment of ferrites. 
At present, marmatite ores (sphalerites containing 10 
per cent or more iron) are not accepted by the zinc 
smelters, because of the amount of ferrite formed when 
they are roasted. However, the supply of low iron 
sphalerites will eventually become exhausted and the 
marmatite ores must be treated in order to maintain the 
supply of zinc. Hence the importance of obtaining all 
the data possible on ferrites. 


Considerable success has been achieved in the treat- 
ment of ores by the coarse sand flotation process at the 
Moscow (Idaho) field office of the U. S. Bureau of 
Mines, in co-operation with the University of Idaho and 
the Idaho Bureau of Mines and Geology. The probable 
saving in grinding cost of such practice over present fine 
grinding is an appreciable item. The new procedure 
involves middling flotation or table recovery of coarse 
minéral and niiddling. 
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Annual Consumption of Reagents 


BESIDES providing a valuable gage of the 
metallurgical efficiency of milling plants, re- 
agent statistics also indicate the trend in flota- 
tion practice. For these reasons, particularly, 
this article, which was prepared under a co- 
operative agreement between the U.S. Bureau 
of Mines and the University of Utah, and 
which is printed by permission of the Director 


of the U. S. Bureau of Mines, should be of 


considerable benefit to the mining industry. 





STUDY of the consumption of reagents used in 
flotation gives useful data as to the market which 
employment of the flotation process creates for the 

manufacturers of the necessary chemicals and oils, and 
furnishes a useful clew to the trends in flotation practice 
influencing the choice of reagents used and the extent 
to which new reagents are displacing less suitable older 
reagents. In the present investigation an attempt has 
been made to cover both of these phases of the consump- 
tion of reagents in flotation. Unfortunately, however, 
the data collected in the various districts have not been 
equally informative ; some operators have reported very 
completely both the consumption of reagents and the 
metallurgical results obtained therewith, whereas others 
were apparently unable to supply these figures in sufh- 
cient detail to meet the investigation’s requirements. 
Table I gives the tonnage of ore treated by flotation, 
as reported. This table shows that flotation has been 
most largely used in the concentration of copper ores, 
next in complex lead-zinc ores, followed by lead ores, 
zinc ores, miscellaneous ores, and copper-iron ores. 


Table I—Tons of Ore Treated by Flotation, and Reported 


in 1927 
Number of 
Concentrates Made Ores Treated Tons 
CRIES bie aged eee unenwerte 40,881,168 
O Lead ores and copper-lead ores............... 2,596,314 
ae Ma oth ean pacers a eis atersisres 1,708,388 
I I os Sis. kc Soin Sa saeco 561,886 


RON INO 9685 tae ite wees oe 497,238 
‘Tener ae Lead-zine (including lead-zine-iron and lead- 
be Sa copper ores from which several concentrates 

GU I 6 koko Sands Cw scneiesdhesnn caweds 3,827,856 


TOMS. 5s koa Venctae one cis AEH 6 Wack show 4 hres we we Alona ees 50,073,450 


The apparently much greater use of flotation in treat- 
ing copper ores is explained, in part, by the comparatively 
low grade of the ores treated. Comparison of Table I 
with the tonnage treated by flotation in 1926 as given in 
Serial 2852 of the U. S. Bureau of Mines indicates that 
there was a small decrease in the tonnage of the 
copper ores treated, but a large increase in the complex 
lead-zinc ores and the zinc ores treated. Total tonnage 
treated, including all kinds of ores, was substantially the 
same. This may be the result of a proportionally small 
shrinkage in the tonnage of low-grade copper ores treated, 


Used in Flotation 


By A. M. GaupIn 


Associate Professor of Metallurgical Research, University of Utah 
Salt Lake City, Utah 


or of the fact that the production reports on which this 
study is based are less complete. 

Table II gives the total quantity of reagents used, as 
reported in 1927. 


Table II—Reagent Consumption in the Treatment by 
Flotation of All Ores 





I. Frothers: Pounds 
GND A ct aloe £. co revindaad wenden eee 5,064,320 
is aalaidiviea nae dane ambaeh ata Oia ct eer ete sae 1,379,959 
Pins 2a tks head Se wane dawn ae Aa ee aoa 138,092 
NI hw sic 3's 4. x tale ere aes ew ha d-2a Sale a eran ee 
ag Are Pea Ls he eee 6,583,151 
II. Collectors: 
1. Oils: 
Coal-tar creosotes and coal tar..................0-00-0c00ee 2,655,352 
PIII ag So oo Gn draw nc dc cts oa ccedsuawcuncies 409,528 
Crude oils and petroleum products..................0...... 141,382 
INO ea cia's Wa e's das cioln o's oa nga at aka Cadison 159,106 
Wes I CRI ino ade 5 heh hs each aca diiuswagecss 37,338 
WE IG ood 6 a vise cree we anveduise nth nig eketonss 64,241 
Reconstructed oils (except Aerofloat and phosphocresylic acids) . 42,046 
OI ois 5h a Pk oh a ehh DE Bas Salmi he wine ee 
2. Chemicals : 


I Oh a ee was Sno hd ace eae ae teeees 
Higher xanthates (amyl and buty)).. 
Di-thio-phosphoric acids................. 





OI in 3 on aea te kalnak daw iolee cc ewe abel 
DIES Cao hes hex n ces eeuerbeene seinen 
Ray Fad RSS aoc Rak Ka dald acide aOR EA uke 
Cok ada kg ae tidncccdwendsns «seterieseeetnwaeced 41 "690 
is obra he td ue a cokes 5,766,795 
III. Acids and Alkalis: 
La 
Ss 0b rdh odin ae cicd enc tates Wee mete teers 9,748,729 
SENT Bi a ta ica soins axe Seeds duncan ates deed S00 
WOU ta tartcchuarinedensecker soins iccucowatetendeoteieareus % 
2. Alkalis iatiilaceaa re 
Se I IOI PIII soo nn 56 ko ike cab wndinns chkan 5,110,4 
NE oa aio ound. 6 woken woe bclaeewe dace woe 7 
I EI Pai, Wi oha. 2a ree Rarer ea wed hank wee 6,350 
RN decd eke ate oot ine itn wes 4 aed WES Vebie eine eee ee 169, 976 145 
IN ai o.o Sin a wine wa vin Sade CROKE REE 16, 050 
nag 006 CES Coa can wo sed ek eocedsmetwos dances 1,61 1,946 
Wig i. ha.g rakes Fh ese ashe ais 05 sete ce cknnn ceseeicaseneidnne oe 


IV. Other Inorganic Reagents: 
1. Sulphidizing reagents 





Se Cre oeaaaia cixiec. os oe Suge dactidlasew dae 4,651, 

Calcium and barium sulphides............................ 439°322 
I ira heck tiad as 0h 995 Senin ok an ecndadnncs ote 

2. Activating reagents: 

NII a gas ocak a winie vg 60 GOS wa Ua kag sakede<ies 5,908,900 

S ne reagents: 

Ne cara gird aids os ON wis kd dala 'e Cae hae clea Rowena 1,616,296 
ION orf tod = a atin Sain sa ee ania wena 532,318 
Shs tooth AO nities bt ee ae a 2,519,151 
Ne ei cle Bue st AKL ses PALE Cao eek ,019,371 
PII hss wl ko oe ok csc chad acaiealda tous ,625 
I III aX 6 in ao SiS. s So roe RR cine nae coe seen 25,151 

ON a ie a ee a 6,758, 
4. Miscellaneous reagents: a2 
MIS 4, 5 a5. wt Coarse Lies y Selene deed sate 504 
IRR e ads e Jics etc ON eck ayaa eae tek Jobudave neds 4,314 
ee EE Pet re ee ee ren eae 265,550 
SN Su eds bec aa ak G Sead uaa aan ee oes 101,576 
Total.. Paard a Wale da. nw apes ai dccn Mask sod ee wrath, rs abcialn Kid aye eae 371,944 
V. Protective organic colloids: 
GIG chee ave acea ch fiche dt Rated eel aeetedwaked sates 7,556 
Mic o'ie/6-o 628 So A Wad oe a dakiey chew wih whe tines 2,100 
Ren cst ek hail a eared FO ae a 9,656 
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Summary of Table {I (Preceding) 





Reagents Pounds Total Pounds 
IIS oh 0 hi a ns oe he i eee ata svg Ios intare & 6,583,151 
Collectors: 

RN Riga coe ead eah SG 083 8s KS see vdvas 

MMIII aos nn acai Oe aiesa ata erw le S700? ==‘ beeen 

9,275,788 
Acids and Alkalis: 
NN. 2s. ass cit st esa cia ale a taels Ree <<. Ws. acts << 
Se eee ree ee 1767OGCOR 8 ov Sibi edie 
186,515,237 
Other Inorganic Reagents: 

EE OA Ta SOON T8S ks ese dees 

EE Sa setae eben [Tee 2 Rea Waece we 

ee eer: Sree So 5 errr 

EPID, . 5. occ is cw eases sue aes NS kee ees 

18,130,541 
Protective organic colloids...............056 seeeeeeeee 9,656 
SMAI oi io 5 csc hax docs meeded ep eawes senSaeann Gs 220,514,373 


The term “cresols” as used in this and other tables 
in this report covers all such compounds as phenols, 
cresols, xylenols, and cresylic acid (which is largely made 
of xylenols), as well as the part of so-called “phospho- 
cresylic acid” or Aérofloat which has not reacted with the 
added phosphorus pentasulphide. The term “amines” 
covers such compounds as aniline, toluidines, xylidines, 
and other amines, with the exception, however, of amines 
having collecting properties as well, such as alpha-naph- 
thylamine. The term alcohol includes all sorts of alcohols 
besides wood and grain alcohols. Collectors are classi- 
fied into oils and chemical compounds. Although Aéro- 
float (which is identical with phosphocresylic acid) is an 
oil in appearance, its chemical composition is rather 
definitely known; it is made up of cresylic acid (xylenols) 
that has not reacted and of a reaction compound of cre- 
sylic acid with phosphorus pentasulphide, which is stated 
to be a di-cresyl-di-thio-phosphoric acid. Accordingly, 
phosphocresylic acid has been considered as being part 
(35 per cent) frother, and part chemical collector (65 
per cent). The collector part of Aérofloat is included 
under the caption, “di-thio-phosphoric acids.” Coal-tar 
creosotes, wood creosotes (including both hardwood and 
pine-tar creosotes), crude oils and petroleum products, 
blast-furnace oils, water-gas oils, and reconstructed oils 
of indefinite composition are the main classes of oils 
that were used in 1927. The rest of the oils are included 
under the heading “miscellaneous oils.” Of the chemical 
collectors the most abundantly used in 1927 were the 
xanthates; potassium and sodium ethyl xanthates were 
used in large quantity ; and higher xanthates, particularly 
amyl and butyl, were also employed at some plants. Thio- 
carbanilid (or diphenylthio-urea), alpha-naphthylamine, 
thio-ureas, and oleic acid were used in minor amounts. 
Oleic acid, although oily, is included under the heading 
of chemical compounds because its composition is def- 
initely known. 

Of the acids and alkalis, sulphuric acid, sodium car- 
bonate (soda ash), and lime were used in large amounts. 
At some plants cement was substituted for lime or soda 
ash. A large and much-increased quantity of inorganic 
reagents, other than acids or alkalis, was used in 1927. 
They are classified under the headings of sulphidizing 
reagents, activating reagents, depressing reagents, and 
miscellaneous reagents. Sulphidizing reagents and some 
depressing reagents, such as sodium silicate, give a strong 
alkaline reaction on hydrolysis—that is, on reaction with 
water. In other words, besides possessing certain sul- 
phidizing and depressing properties, they may be acting 
in place of alkali; they seem to have been used as such in 
some instances, as in the treatment of certain copper ores. 
From Table II it appears that the total reagent consump- 
tion was about 220,500,000 lIb., an increase of about 
20,000,000 Ib., or 10 per cent, over the figures for 1926. 
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Table III distributes the consumption of these reagents 
according to the various classes of reagents in 1925, 1926, 
and 1927. Comparison of the data for 1926 and 1927 
brings out the fact that a 2 per cent increase in frother 
consumption occurred in 1927 over 1926; a 40 per cent 
decrease in collecting oils, and a 38 per cent increase in 
chemical collectors; a large percentage increase in acid 
consumption; and a large tonnage increase in the con- 
sumption of alkaline reagents, as well as substantial in- 
creases in the consumption of depressing and activating 
reagents. A small decrease was noted in the consump- 
tion of sulphidizing reagents, which may be attributed to 
a decrease in the use of sulphidizing reagents as alkaline 
reagents, and to their replacement by less costly alkaline 
reagents. 

The table shows strikingly the rapid replacement of 
collecting oils by chemical collectors, the increased use of 
alkaline circuits (with the exception of an increase in 
the use of acid in some selective two-product copper-iron 
flotation plants), and the very marked increase in depres- 


Table I11I—Comparison of Reagent Consumption for the 
Years 1925, 1926, and 1927 








Increase, 1927 Over 
1925(a) 1926 (6) 1927 1926, Per Cent 
Thousands of tons treated.... 45,490 50,889 | — 1.3 
Reagents in 1,000 pounds: 
A 4,835 6,464 i a rere 
Collectors: 1. Oils. ‘ 19,439 5,870 eee sees —40 
2. Chemicals.. 4,133 4,179 a a rer 
a eee ... 40,028 4,540 Seen “PES | sceos. 
MR to ne eas 3,733 166,889 176,766 + 6 ....... 
Sulphidizing reagents. S958 7,355 Eek ene —3I1 
Activating reagents........ 1,544 3,583 See. ices 
Depressing reagents........ 1,660 2,432 Saee SFO ioe 


(a) Varley, Thomas: Report of Investigations, Serial 2777, Bureau of Mines, 
Oct., 1926, 10 pp. 

(b) Varley, Thomas: Report of Investigations, Serial 2852, Bureau of Mines, 
Jan., 1928, 4 pp. 

Table I[V—Reagent Consumption in the Treatment by 


Flotation of Copper Ores 
(Tons treated, 40,881,768 ; number of plants, 25) 





Amount, Pounds Number 
Reagents Pounds per Ton of Plants 
I. Frothers: 
EN 6d srd haa ter oet eae 4,117,756 0.101 24 
RON ok 5 06 te chic wo eawalares 954,000 .023 8 
PNOR Sd is 6 c.s eevee SESE Ska vines 55,409 .001 2 
5,127,165 «425 25 
II. Collectors: 
Oils: 
Coal-tar creosotes............... 1,163,567 .028 5 
Wood-tar creosotes.............. Rae > *§ Seeae 1 
Crude oils and petroleum products 83,255 . 002 1 
Blast-furnace oils............... 159,106 .004 2 
RMN S66 isis 6 ve Edie es eee 1 
1,415,331 . 034 10 
2. Chemicals: 
Di-thio-phosphorie acids......... 1,769,431 . 043 7 
S5tG) SEINE. os oo a6 oes ees 6% 2,107,505 .052 20 
Butyl and amyl xanthates....... 304,604 . 007 1 
"TitO-GOF GTI... 6c kc ac cesccces 19,834 .001 3 
SIRI SN as 5s gS ha cde Woda 41,690 .001 1 
4,243,064 . 104 23 
Ill. Acids and Alkalis: 
1. Acids: 
UG 5 Sats faeces chews Bn greta | 
2. Alkalis: 
Sodium carbonate............... 328,726 . 008 2 
BR cccecaven dass PS «Taw teie 163,688,849 4.004 19 
164,018,075 4.012 22 
IV. Other inorganic reagents: 
1. Sulphidizing reagents: ; 
Sodium sulphide................ 4,004,097 .098 1 
3. Depressing reagents: 
UI NSS dic uct axron SS see 739,465 .018 8 
Sodium etiehte... 2s. cee 687,696 .016 1 
Trisodium phosphate............ 25,151 .001 1 
5,456,409 ota 10 
Summary: 
MENG de File oie pee x aonea ea 5,127,165 .125 25 
Collectors: 
Peery ere ere 1,415,331 . 034 10 
pe a ee 4,243,064 . 104 23 
GAGS GN GIBB... oc ccc ccaes 164,018,075 4.012 22 
Sulphidizing reagents............ 4,004;097 .098 1 
Depressing reagents............. 1,452,312 .035 10 
PN a5s 85. wee e AG Sse ewe eetion 180,260,044 4.408 25 
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Table V—Reagent Consumption in the Treatment by 
Flotation of Copper-Iron Ores 


(Tons treated, 497,238; number of plants, 3) 


Amount, Pounds Number 


Reagents Pounds per Ton of Plants 
I. Frothers: 
ee Ore ee 123,132 0.248 3 
II. Collectors: 
1. Oils: 
Coal-tar creosotes............... 121,604 . 245 2 
Reconstructed oils.............. 1,500 . 003 1 
2. Chemicals: 
Be ON bb dco so tneeeis 50,550 . 102 2 
III. Acids and Alkalis: 
1. Acids: 
556 care cas etaace ome 9,745,325 19.599 2 
2. Alkalis 
Mics 4 see aaed & kane dak ys oes 840,550 1.690 3 


CN Re ono k Sansom Gmaswaranes 1,611,946 3.242 l 


IV. Other Inorganic Reagents: 
Activating reagents: 


Copper sulphate................ 69,083 . 139 1 

3. Depressing reagents: 

2 | RR ee eee 4,887 .010 1 
oo dv cate er wea who ae aa 12,568,577 25.278 


Table VI—Reagent Consumption in the Treatment by 
Flotation of Sulphide Lead Ores; Sulphide Lead-Zinc 
Ores in Which No Zinc Product Is Made; Sulphide 
Lead-Copper Ores in Which One Product Only Is 
Made, and Oxidized Lead Ores in Which One 
Product Is Made. 


(Tons treated, 2,596,314; number of plants, 29) 

















Amount, Pounds Number 
Reagents Pounds per Ton of Plants 
I. Frothers: 
MR od wo Sane dsta ue waacees 203,276 0.078 25 
MAE in Cauiethces wenanced ena 212,521 . 082 8 
MA ie Sic cdeaiscavessennres 2,171 . 001 2 
417,968 . 161 27 
II. Collectors: 
1. Oils: 
Coal-tar creosotes............... 192,852 .074 17 
Wood-tar creosotes. : ais 209,965 .081 8 
WEMOGHMMOOUR, oo. 5 bck ic ce cenes 43,858 .017 a 
Reconstructed oils.............. 39,196 .015 1 
485,871 . 187 24 
2. Chemicals: 
Di-thio-phosphoric acids......... 78,363 . 030 7 
Bethyl wamthates.... 2... cs ccecce 222,852 . 086 24 
Thio-carbanilid................. 12,676 .005 2 
313,891 .121 24 
III. Acids and Alkalis: 
1. Acids: 
RN Bes So ew esd ever accede s Wee 3 haces 1 
2. Alkalis: 
Sodium carbonate............... 478,991 . 185 7 
Sodium bicarbonate............. 5,975 002 1 
EEE errr ery eee 1,411,831 .544 7 
Barium carbonate.............. 16,050 . 006 1 
1,913,666 . 737 13 
IV. Gther Inorganic Reagents: 
1. Sulphidizing reagents: 
Sodium sulphide................ 448,665 . 173 9 
WOAPIUHE MUIIID.. os cs cc cc ened 435,382 . 168 1 
884,047 . 341 10 
2. Activating reagents: 
Copper sulphate................ 5,925 . 002 3 
Depressing reagents: 
I oh coe ee eae tne 147,223 .057 8 
Sodium eilioate..... 0.6. cacc cess 71,468 .028 4 
errr errr re 279,648 . 108 7 
498,339 . 193 12 
4. Miscellaneous: 
Aluminum sulphate............. Mee! swaalcts 1 
SRR rer 4,314 . 002 1 
4,818 . 002 2 
Summary: 
NE a8 dine Ducks qewen Rees 417,968 . 161 27 
Collectors: 
ia ok ae Kugel Gard Sead ee’ 485,871 . 187 24 
MND. 5 ok okie nt owess 313,891 .121 24 
Acids and alkalis................ 1,913,666 . 737 13 
Sulphidizing reagents............ 884,047 . 341 10 
Activating reagents............. 5,925 .002 3 
Depressing reagents............. 498,339 . 193 12 
Miscellaneous inorganic reagents. . 4,818 .002 2 
WOU sieht shi oRea ae ecetcne dl 4,524,525 1.744 29 


sing and activating reagents resulting from the expansion 
in selective, two-product lead-zinc flotation operations. 
Table IV gives a detailed statement of the consumption 


of reagents in the treatment of straight copper ores, and 
Table V shows the amount of reagents consumed in the 
treatment of copper-iron ores. Table IV brings out the 
fact that lime constitutes over 90 per cent of the total 
reagent consumption in terms of weight ; in terms of cost, 
as well, it is apparent that lime must be one of the largest 
items. The amount of lime consumed averages a little 
over 4 lb. per ton of ore, whereas there is no other re- 
agent averaging more than 75 Ib. per ton of ore. Pine 
oils are the most extensively used frothers ; xanthates and 
di-thio-phosphoric acids the most extensively used col- 
lectors ; cyanide and sodium silicate, the most extensively 
used depressing reagents. 

Comparison of Table V with Table II indicates that 
substantially all of the acid employed in flotation is used 
in three plants making a selective copper-iron flotation 
yielding two concentrates. Although it is not definitely 
known that the acid is used in floating the iron, it seems 
likely, inasmuch as no acid is used in selective copper- 
iron flotation where a copper product only is made, and as 
the use of acid to help float iron has been reported in the 
press in connection with some Canadian installations. It 
is also seen from Table V that a substantial amount of 
alkaline substances, lime and cement, are used, probably 
in retarding flotation of the iron minerals during the 
copper floating stage. 

Table VI includes straight lead ores; lead-zine ores 
from which but one product is made, and in which lead 
is the dominant available constituent; and lead-copper 
ores, from which one product only is made. Oxidized 
lead ores are also included in this table. By comparing 
Table VI with Table IV it is apparent that less lime is 
used in lead ores than in copper ores. This may result, 
in part, from the fact that there is less necessity for 
depressing pyrite in lead ores than in copper ores; it 
may also be attributed to the fact that upon partial oxida- 
tion lead ores become less acid than copper ores, so that 
there is no need for such a large amount of alkaline re- 
agents to neutralize the acid salts resulting from oxida- 
tion. Extensive use of pine oils, cresols, wood-tar creo- 
sotes, and xanthates is indicated in this table, as well as 
the substantial use of sulphidizing agents, in connection 
with the flotation of the oxidized lead ores. 

Table VII details the reagent consumption in the flota- 
tion of zinc ores. The most striking feature is the large 
and general use of copper sulphate and the large but 
localized use of sodium silicate. The large consumption 
of copper sulphate in the flotation of straight zinc ores is 
natural when it is considered that sphalerite is almost 
universally floated as a copper-sulphide-surfaced mineral. 
When compared with straight lead ores, it is apparent 
that proportionally more chemical collectors and less of 
the oils are used in the flotation of zinc ores. 

The most interesting, perhaps, of all the ores included 
in this study are the complex lead-zinc ores. These ores 
generally contain substantial amounts of pyrite and pyr- 
rhotite, which is discarded, although in some instances 
it is collected as a third concentrate. Both of the lead- 
zinc ores in which two products are made, and the lead- 
zinc-iron ores in which three products are made, are 
included in Table VIII. The most striking features that 
are brought out by this table are the large consumption 
of alkaline reagents as compared with the consumption 
of the same reagents in the flotation of lead ores and of 
zinc ores; the large consumption of cyanides, zinc sul- 
phate, sodium sulphide, and the comparatively large 
amount of collectors, both oils and chemicals, that appar- 
ently are needed. Larger consumption of alkaline re- 
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agents can perhaps be ascribed to the fact that the 
lead-zinc and lead-zinc-iron ores contain more sulphide 
minerals than straight lead or straight zinc ores, and that 
therefore there is more material to oxidize and a larger 
quantity of acid salts requiring neutralization is formed. 
The larger per-ton consumption of copper sulphate is no 
doubt caused by the fact that deadened sphalerite is more 
difficult to float than sphalerite that has been neither 
deadened nor activated, and therefore calls for larger 
amounts of activating reagents. 

Table IX gives the reagent consumption for miscel- 
laneous ores. 

Table X summarizes the results of the preceding six 
tables, giving the total reagent consumption by classes 
of reagent for each class of ore, as well as the per-ton 
consumption of the same reagents by these ores. 

Unfortunately, no complete data were available as to 
the metallurgical results obtained through the use of the 
reagents listed in Table X; from the data that were 
available the following have been determined : 

1. Twenty Intermountain copper flotation plants 
treated 39,173,000 tons of ore, producing 2,544,500 tons 
of concentrate of a grade averaging 19.53 per cent cop- 
per, the ratio of concentration being 15.4: 1. 

2. Twenty-two Intermountain lead flotation plants 
treated by straight flotation 931,000 tons of ore and pro- 
duced 68,610 tons of lead concentrate, averaging 33.9 per 
cent lead. The ratio of concentration was 13.6:1. The 
lead concentrate contained 0.51 per cent copper and 
41.8 oz. of silver per ton. 


Table VII—Reagent Consumption in the Treatment by 
Flotation of Sulphide Zinc Ores 


(Tons treated, 1,708,388 ; number of plants, 42) 





Amount, Pounds Number 
Reagents Pounds per Ton of Plants 
I. Frothers: 
PUM WES.. 56. nce ect acceccnes 190,061 0.111 35 
WOMB i ose Sank eekaxhatans< 123,247 .072 29 
PIE oo. oo nc sarin ecevece 9,276 . 006 11 
IS ic. sec ciw soc oss bole 480 ~—ixia 2 
323,064 . 189 42 
II. Collectors: 
1. Oils 
Coal-tar creosotes............... 116,715 . 069 23 
Wood-tar creosotes.............. 17,805 .010 1 
IIB o Sic ene ane eves wic'ew arc 3,788 . 002 2 
Miscellaneous oils............... 9,201 . 005 5 
147,509 . 086 27 
2. Chemicals 
Di-thio-phosphoric acids......... 4,530 . 003 9 
Ethyl xanthates................ 189,113 11 37 
Thio-carbanilid................. 22,775 .013 1 
Alpha-naphthylamine........... 6,035 . 003 10 
222,453 . 130 39 
III. Acids and Alkalis: 
1. Acids 
Siemens ile Fee Bis 6.6 ySSnies Sos 2,585 .001 3 
2. Alkalis 
Sodium carbonate............... 795,320 . 468 7 
Sodium hydroxide............... MS ars 1 
a On ee ee 291,660 . 170 1 
1,090,365 . 639 14 
IV. Other Inorganic Reagents: 
2. Activating reagents 
—— a ee 1,379,750 . 808 42 
3. Depressing reagents 
a EE a ee _ Se Z 
rr rerer er ee 1 
Sodium silicate................. 1,481,805 . 868 4 
ES OSES meee Thiseks 1 
Sodium dichromate............. 46,625 .027 1 
1,529,759 . 895 8 
4 Miscellaneous reagents 
. Sodium ohloride................ 1,500 001 2 
Summary: 
es oe ere 323,064 . 189 42 
Collectors: 
RE oO ROL eels Sb o 147,509 . 086 27 
II i eis oweaincn a 222,453 . 130 39 
Acids and alkalis................ 1,090,365 639 14 
Activating reagents............. 1,379,750 . 808 42 
Depressing reagents............. 1,529,759 . 895 9 
Miscellaneous inorganic reagents. . 1,500 .001 2 
ee heck ee east 4,694,400 2.748 42 
1002 





Table VIII—Reagent Consumption in the Treatment by 
Flotation of Lead-Zinc Ores and Lead-Zinc-Iron Ores 


(Tons treated, 3,827,856; number of plants, 28) 


Amount, Pounds Number 
Reagents Pounds per Ton of Plants 
I. Frothers: 
DIINI 2. nfo tato Pareto orcas 411,286 0.107 25 
My a.n1< 8c santea bude Oe en me ae 89,441 024 20 
I itr ck 3 SE cee Oe ae 70,936 018 5 
571,663 . 149 28 
II. Collectors: 
1. Oils 
Coal-tar creosotes............... 1,052,621 sags 18 
Wood-tar creosotes.............. 162,360 .042 9 
Crude oils and petroleum products 2,266 .001 3 
a PRT ee 9,982 . 003 1 
1,227,229 321 21 
2. Chemicals 
Di-thio-phosphoric acids......... 80,672 -021 10 
Ethyl xanthates................ 715,385 . 187 25 
ee 90,506 -024 5 
OU. bin os ao ecm eee 16,040 004 1 
902,603 . 236 25 
III. Acids and Alkalis: 
2. Alkalis 
Sodium carbonate............... 3,216,850 . 840 18 
Sodium bicarbonate............. 79,100 .021 1 
Sodium hydroxide............... 15,550 .004 1 
toa are isan yacethuse 3,631,236 . 948 17 
6,942,736 1.813 26 
IV. Other Inorganic Reagents: 
1. Sulphidizing reagents 
Sodium sulphide................ 198,70! .052 3 
Barium and calcium sulphides... . 3,940 . 001 2 
202,641 .053 - 
2. Activating reagents 
Copper sulphate................ 4,436,662 1.159 27 
3. Depressing reagents 
SS eee ree eee 700,973 . 183 18 
Bogie GUIpNIte. . . 2 ces 520,911 . 136 3 
ee ee 278,182 .073 4 
re ee ee 1,738,721 . 454 16 
3,238,787 . 846 26 
4. Miscellaneous 
Calcium chloride................ 265,550 . 069 1 
Sodium chloride................ 100,076 .026 2 
365,626 .095 3 
V. Protective Organic Colloids: 
‘aah... 6 PEER er ane 2,100 .001 1 
Wc cei oe 2b NS eae ewes 7,556 .002 1 
9,656 . 003 | 
Summary: 
san Poothen PB eidiice a eat At Raows 571,663 . 149 28 
Collectors: 
Nh Saas a & Sie wee Wee 1,227,229 -321 2) 
PMOEEN, 55a sci ic d.vin'e de = 902,603 . 236 25 
ore rd 5 ole sce cocci os pie 6,942,736 1.813 26 
Sulphidizing inorganic reagents.... 202,641 053 4 
Activating inorganic reagents..... 4,436,662 i 159 27 
Depressing inorganic reagents... . 3,238,787 846 26 
Miscellaneous inorganic reagents . 365,626 095 3 
Protective organic colloids....... 9,656 . 003 1 
ea a as beins en ase eet eeewes 17,897,603 4.675 28 


(a) Three are lead-zinc-iron, and two lead-zine containing large amounts of 
copper. 


3. Twenty-six Intermountain lead-zine plants making 
a lead concentrate and a zinc concentrate:treated 3,607,- 
000 tons of ore, producing 297,136 tons of lead con- 
centrate and 443,783 tons of zinc concentrate. Lead 
concentrate averaged 49.46 per cent lead, 1.56 per cent 
copper, 7.40 per cent zinc, and 35.74 oz. of silver per ton. 
Ratio of concentration (feed: lead concentrate) was 
12.15:1. Zinc concentrates averaged 51.20 per cent zinc, 
3.94 per cent lead, 0.64 per cent copper, and 9.18 oz. of 
silver per ton. Ratio of concentration (feed: zinc con- 
centrate) was 8.13:1. The statement was made in the 
foregoing: that the lead concentrate contained 7.4 per cent 
zinc; it was unfortunately not possible to get the figures 
from all the producers, and reports were obtained from 
only eight of the plants; these eight plants, however, 
treated 39 per cent of the total tonnage, producing 48 
per cent of the total lead and 47 per cent of the total 
zinc. Figures obtained for these representative pro- 
ducers may, perhaps, safely be applied to all. Table XI, 
which presents the data pertaining to these complex 
lead-zinc ores, brings out the fact that about 90 per cent 
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of the recovered lead is in the lead concentrate, and an 
equivalent amount of zinc is in the zinc concentrate; 62 
per cent of the recovered copper is in the lead concentrate, 
and 38 per cent in the zinc concentrate; the proportion- 


Table IX—Reagent Consumption in the Treatment by 
Flotation of Miscellaneous Ores. 


(Tons treated, 561,866; number of plants, 12) 


Amount, Pounds Number 
Reagents Pounds per Ton of Plants 
I. Frothers: 
SS ChE Wa kc eae eae een 18,809 0.033 9 
RS Foca. or er Dak aia oar Bg Getler ats 750 .001 1 
MR 8 ee acdc Coen : 300 .001 1 
yo AE Be ee 300 .001 1 
20,159 . 036 10 
II. Collectors: 
1. Oils 
Coal-tar creosotes............... 7,993 014 4 
Wood-tar creosotes.......... _ 11,195 .020 3 
I this 58d A cis, 6:30 rs 52,073 093 2 
WRN OIE. ooo cs acs dus 37,338 . 067 2 
Reconstructed oils.............. 1,350 . 002 1 
109,949 196 7 
2. Chemicals 
Ethyl xanthates......... Heer 34,234 .061 8 
III. Acids and Alkalis: 
2. Alkalis 
Sodium carbonate......... make 290,555 .518 2 
BIC oi Grete eek a vias 38s NS ca 62,019 . 109 4 
352,574 .627 5 
IV. Other Inorganic Reagents: 
2. Activating reager ts 
Copper sulphate............... 17,480 .031 1 
3. Depressing reagent 
OR A iter 23,480 .042 4 
Sodium sulphite................ 11,000 .019 1 
MN Io ovis. hs 05 Seas is 348 .001 1 
34,828 .062 5 
Summary: 
I crag SUie Salo sc etna 20,159 . 036 10 
Collectors: 
Oe re ee 109,949 . 196 8 
pO Re ere 34,234 . 061 8 
Acids and alkalis................ 352,574 .627 5 
Activating reagents............. 17,480 .031 1 
Depressing reagents............ 34,828 . 062 5 
WN a a ieeks ASHER 569,224 1.013 12 


Table X—Reagent Consumption in 1,000 Pounds to the 
Nearest 1,000 Pounds. 


Miscel- Copper 
Copper Lead Zinc Lead-Zinc laneous Iron 
Ores Ores Ores Ores Ores Ores 


Tons treated.... 40,881,768 2,596,314 1,708,388 3,827,856 561,886 497,238 
Number of plants 25 29 42 28 12 3 
Reagents, total: 


Frothers... ... 5,127 418 323 572 20 123 
Collectors 
 (le.....% 1,415 486 148 1,227 110 123 
Collectors 
(chemicals) . 4,243 314 222 903 34 51 
RS 66 65's 0 1 3 0 0 9,745 
& Alkalis....... 164,018 1,913 1,088 6,943 353 = 2,452 
t Sulphidizing. . 4,004 884 0 We =o dae cde“ beeen 
r. Activating.... 0 6 1,380 4,437 17 69 
—E Depressing... 1,452 498 1,530 3,239 35 5 
Miscellaneous 
B® inorganic... 0 5 2 366 0 0 
: Protective or- 
% ganic colloids 0 0 0 10 0 
Reagents, Pounds 
per Ton . 
Frothers...... 0.125 0. 161 0.189 0.149 0.036 0.248 
Collectors 
re .034 . 187 . 086 321 . 196 . 248 
Collectors 
(chemicals) . . 104 .121 . 130 . 236 .061 .102 
) eS 0 0 .001 0 0 19.599 
Alkalis....... 4.012 . 737 . 639 1.813 -627 4.932 
Sulphidizing. . . 698 341 0 .053 0 0 
Activating. ... 0 . 002 . 808 1.159 .031 . 139 
Depressing. . . .035 . 193 . 895 . 846 . 062 .010 
Miscellaneous 
inorganic.. . 0 . 002 .001 .095 0 0 
Protective or- 
ganic colloids 0 0 0 .003 0 0 


ally larger collection of copper in the zinc concentrate 
may, in part, be attributed to the fact that the copper 
sulphate added to activate the zinc would undoubtedly find 
its way as copper sulphide to the surface of the zinc 
sulphide, and hence be recovered in the zinc concentrate. 
From Table VIII it is seen that the total amount of 
copper sulphate used in activating the sickened sphalerite 


of complex lead-zinc ores was 4,436,662 lb., meaning that 
1,145,000 lb. of copper was added to the zinc circuits. 
If all of this copper were replacing zinc at the surface 
of the sphalerite particles, about one-fifth of the copper 
in the zinc concentrate would be accounted for by the 
copper sulphate added to activate the flotation of the zinc 
sulphide. 


Table XI—Metallurgical Results Obtained in 26 Inter- 
mountain Lead-Zinc Differential Flotation Plants in 1927. 


Lead Concentrate Zine Concentrate 


TO CRN Foo clr ks 3. Shed Sawn 297,136 443,783 
Lead content, in 1,000 Ib................ 293,944 34,936 
Zinc content, in 1,000 Ib................. 44,000 454,402 
Copper content, in 1,000 Ib.............. 9,314 5,706 
Silver content, in 1,000 oz............... 10,620 4,073 
Lead content, per cent...............--- 49.46 3.94 
Zine content, per cemt............-...5-- 7.40 51.20 
Copper content, per cent................ 1.56 0.64 
Silver content, oz. per ton............... 35.74 9.18 
Percentage of lead recovered............- 89 11 
Percentage of zinc recovered......... Pane 9 91 
Percentage of copper recovered........... 62 38 
Percentage of silver recovered............ 72 28 
CoNCLUSION 


The general trend of reagent consumption has led to 
the more extensive use of chemical collectors, the more 
widespread and judicious use of alkaline circuits, and 
greatly increased consumption of depressing reagents. 
The large increase in the consumption of copper sulphate 
can be ascribed to the erection of a number of plants for 
recovering zinc slimes in the Tri-State district, and to 
the addition of zinc-floating sections to plants that pre- 
viously made only a lead concentrate or a collective lead- 
zinc concentrate. Although no direct comparison has 
been possible, the metallurgical results obtained in 1927 
appear to be a distinct improvement over those of the 


previous year. 
$a —_—_—__ 


Sales of Lead and Zinc Pigments 
and Zinc Salts Increase in 1928 


ALES of all of the lead pigments with the exception 

of white lead ground in oil and orange mineral in- 
creased in 1928, according to the U. S. Bureau of 
Mines. This increase was made notwithstanding sub- 
stantial decreases in the average values of all lead 
pigments. 

Sales of zinc pigments and salts were generally higher 
in 1928, with a notable increase in the sales of lithopone 
to a new high record of 200,468 short tons. (Prices 
for zinc pigments and salts were $1 to $2 a ton lower 
than in 1927.) Sales of lithopone were distributed as 
follows: for paint, varnish, and lacquers, 149,122 tons; 
for floor coverings and textiles, 35,416 tons; for rubber, 
6,898 tons; and for other uses, 9,032 tons. Lithopone 
producers report an annual productive capacity of 
227,000 tons. Comparative figures for 1927 are: for 
paint, varnish, and lacquers, 131,145 tons; for floor 
coverings and textiles, 31,186 tons; for rubber, 7,653 
tons; and for other uses, 7,010 tons. The annual ca- 
pacity reported for 1927 was 202,000 tons. 


ee 


HE AUSTRALIAN MINING INDUSTRY 
enters a new era. Under the direction of Mr. Leslie 
Urquhart, chairman of Russo-Asiatic, the develop- 
ment of the Mount Isa property, as a large-tonnage, 
low-cost producer of zinc, lead, and silver, is 
well under way. Mr. Urquhart passed through 
New York recently. An interesting interview is 
scheduled for an early issue. 
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COMMENT AND CRITICISM 
( — 


Fine Grinding and 


Adsorption Troubles 


To the Editor of “E.&M.J.”: 


The metallurgical difficulties encoun- 
tered in the treatment of colloids and 
primary slime were discussed in an in- 
teresting manner by Messrs. John Gross, 
S. R. Zimmerley, and John Dixon in 
Engineering and Mining Journal of Dec. 
15, 1928, and by F. H. Jackson, in the 
issue of March 16, 1929. The excerpt 
from the transactions of the Institu- 
tion of Mining and Metallurgy (1915) 
was also timely. Gravity concentration, 
cyanidation, and flotation have each paid 
a penalty in lowered extraction and/or 
increased costs, because of the presence 
of primary slime or colloidal matter in 
the ore treated. These writers have pro- 
vided food for thought. 


Flocs of colloid slimes in cyanide solu- 
tion are probably under intermittent 
osmotic pressure, the action occurring 
in cycles, the floc rupturing at the pres- 
sure limit and regathering with a charge 
of new solution of the same concentra- 
tion as the surrounding liquor. The 
metal remaining in the floc, by dissolv- 
ing, will again raise the internal con- 
centration and complete the cycle. If 
osmosis is not a factor, diffusion remains 
to be considered. 

Deflocculation in cyanide solution 
seems impractical because the electrolyte 
is present at uniform strength and suf- 
ficient to have formed the original floc, 
and such strength must be maintained 
for thickener efficiency and the protec- 
tion of cyanide. Dispersion by chemi- 
cals would be a delicate and uncertain 
operation owing to the probable presence 
of particles of different polarities. It 
would necessitate a separate curcuit be- 
cause of detrimental effects on cyanide 
consumption. 


I agree with Mr. Dixon’s hypothesis 
that the flocs are impermeable to diffu- 
sion, tough enough not to be broken 
up by the agitators, and yet weak enough 
to be broken down by pressure filtering. 
My own experiments have proved this 
to my satisfaction. The precious metal 
in the underflow from the final thickener 
in a counter-current decantation plant 
could not be reduced by washing, 
whereas filtering on an Oliver at 22- 
in. vacuum lowered the tailing value 25 
per cent. The remainder was proved to 
be undissolved. 

Pulp and wash solution mixed by 
small mechanical agitators, as used in 
some mills between washing thickeners, 
probably has a slight effect on the 
molecular structure of the floc, possibly 
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causing a temporary ionization and an 
almost immediate return to the neutral 
state. 

Intermediate filtering and repulping 
might prove beneficial by breaking down 
the floc, using barren solution for re- 
pulping, thus reversing the osmotic flow 
when the floc has regathered. I had 
planned to test this theory a year ago, 
but conditions have prevented. The 
logical location for such an installation 
would be after agitation and before 
washing. 

Granted that a total cure for this evil 
is not now known, present knowledge 
cn be applied to accomplish a partial 
prevention. Crushing by impact, mul- 
tiple classifiers, and high dilution in 
grinding mills would result in less of the 
obnoxious over-ground material, with a 
saving on grinding costs. As the reduc- 
tion of ore to and not beyond a required 
size is a fundamental of ore dressing, it 
should be recognized and so treated. 


E. G. Howe. 
Etzatlan, Jalisco, Mexico. 





The Prospector Replies 


To the Editor of “E.&M.J.”: 


In the issue of Engineering and Min- 
ing Journal of May 11 appeared an 
article by Mark R. Lamb, of Buenos 
Aires, under “Comment and Criticism.” 
It seems to me that Mr. Lamb covered 
too much territory when he spoke of 
the prospector having increased in num- 
bers, but probably he means around 
Buenos Aires. I fail to see it here in 
this part of Alaska. I would like to 
know just why a prospector should con- 
fine his promoting ideas to such persons 
as business men and dentists, instead of 
having an engineer look at the property 
in the interest of some mining company. 
There would be very few mining com- 
panies and not quite so many engineers 
if it were up to the business men and 
dentists he speaks of. He states a pros- 
pect is always a long chance, but I 
can’t see how we can have a mine with- 
out its first being a prospect of some sort. 
Not long ago I saw an article in Engi- 
neering and Mining Journal stating that 
a mine is always a prospect, but a pros- 
pect is not always a mine, and that we 
will always have good prospects and 
poor ones. If a prospector has any- 
thing worth while, the sooner he has an 
engineer go over his property, the more 
likely he will be to get a mining com- 
pany interested. What interests an en- 
gineer will always interest a company; 
and most companies have enough money 
to take some measure of risk, and so, if 


A 


the prospect doesn’t prove to be a mine 
the prospector’s conscience should not 
bother him. Being only a prospector, 
his article interested me. 


HERMAN KLoss. 
Wasilla, Alaska. 





Simplifying the Geophysical 
Survey 


To the Editor of “E.&M.J.”: 


The U. S. Coast and Geodetic Survey 
is considering a short-cut method for 
gravity determinations which, accord- 
ing to Major William Bowie, chief of 
the Geodetic Division, probably will 
greatly enhance the usefulness of 
gravity pendulum equipment in geo- 
physical prospecting. Under present 
methods, the observation at any given 
point in a geophysical survey takes at 
least 48 hours. A complete run must 
be made at each station. The short-cut 
involves the use of a master pendulum 
swung at a point of known gravity. Its 
beats are to be transmitted by short 
wave radio to the field station and made 
a part of the photographic record of a 
second pendulum set up over the point 
where g is to be determined. Since the 
two instruments are calibrated with 
each other, gravity at the field station 
can be measured by comparison with- 
out making a complete run. Thus a 
field observation can be made in about 
an hour and a half. 


Further time saving may be effected 
by use of a pendulum of the Meinesz 
type, which probably can be mounted on 
a truck trailer. If so, the time neces- 
Sary to construct a concrete or stone 
support on the ground and to set the 
pendulum case on it will have been 
eliminated. It is believed that if the 
new method is successful, one or two 
gravity stations can be established in a 
single day, whereas five per month is 
considered a fair average under present 
methods. This increased speed, it is 
pointed out, should reduce considerably 
the cost of geophysical surveys and pro- 
mote more thorough studies in areas 
under investigation. The only extra ex- 
pense, which should be compensated 
several times over by the increased out- 
put, is that of added equipment and the 
salary of an attendant for the master 
pendulum. There is no reason to sup- 
pose that the precision should be less 
than in present measurements, which are 
accurate within one part in a million. 

The Meinesz instrument employs two 
pendulums swinging in the same plane 
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in opposite phase. This eliminates 
errors that result from “flexure” or 
movement of the case, such as is caused 
by swinging a single pendulum. Dr. 
F. A. Vening-Meinesz, the inventor, 
used his apparatus last fall aboard the 
submarine “S-21” for gravity measure- 
ments at points off the Atlantic and 
Gulf coasts. 

Briefly, the pendulum principle is ap- 
plied to geophysical prospecting to show 
the density of buried rock formations. 
Since the attraction of one body for an- 
other varies inversely as the square of 
the distance, the pull of gravity will be 
less than normal when the heavy igneous 
rock is covered by thick deposits of 
lighter sedimentary material and greater 
than normal when the heavy rock is 
close to the surface. The earth’s attrac- 
tion is measured by the period of a 
pendulum oscillating in a partial vacuum 
on delicately balanced pivots. Ob- 
viously, values of g over anticlines, or 
buried ridges, are too great, and over 
synclines, or buried troughs, are too 
small. 

‘Thus the principle is being used 
with some success in locating salt or 
oil domes, at which points the heavy 
rocks are closer to the surface and cause 
“positive gravitational phenomena.” 


PauL Wooton. 
Washington, D. C. 





A Facetious Zephyr 
From Santa Monica 


To the Editor of “E.4M.J.”: 


In your issue of May 18 appear two 
letters suggesting a word to designate 
briefly and appropriately that material 
so often found in mines which is too 
lean to be called “ore” and yet which 
is not properly waste. One writer sug- 
gests the term “junore” and another 
proposes “culdore.” Both are good, but 
I beg permission to join the contest 
and, if not to suggest a better word, at 
any rate to add to the gaiety of the 
occasion. I respectfully—and even 
hopefully—submit the word “bevore,” 
which means, of course, “near” ore, just 
as “bevo” means near beer. 

It will require very little profundity 
to see the logic in the coinage of this 
descriptive and euphonious word. To 
be sure, some old crank he-miner, who 
hates Volsteadism, will raise an objec- 
tion to anything that sounds like 
“bevo,” because of the futility of that 
effort to induce morons to kid them- 
selves into believing that they are 
drinking the real stuff. However, any 
such objection will be largely preju- 
diced and unworthy of sober, scientific 
men who are earnestly seeking a solu- 
tion of this important problem. I am 
quite sure that President Hoover will 
have no such prejudices and that he 
would endorse my noble experiment at 
word-making as he has endorsed—in 
principle at least—the experiment of 
trying near beer. H. H. HucHes. 


Santa Monica, Calif. 


Safe and Unsafe Practices 


To the Editor of “E.&M.J.”: 


I read with interest the criticism of 
Mr. M. J. McCarthy in regard to the 
exceptions taken by Mr. Arthur La 
Motte to Mr. McCarthy’s paper on 
safety published in the issue of April 27. 
In regard to the accident in 1886 at 
Aspen, Colo., where a man lost both 
hands by slitting a cartridge of Hercules 
No. 2 (40 per cent) powder with a 
pocket knife, which caused its explosion: 
low freezing nitroglycerin explosives 
were unknown at that time. It was 
also known that it was very dangerous 
to cut, crush, or in any way break up 
a stick of frozen dynamite. This Her- 
cules No. 2 powder was the old-time 
straight nitroglycerin dynamite, which 
is very sensitive. I think that this ex- 
plosion probably was caused by the fact 
that the dynamite was frozen. This is 
borne out by tiie further fact that the 


miner lost both hands instead of being 
killed, because frozen dynamite always 
detonated incompletely. In other words, 
it did not explode with its maximum 
force. 

In regard to the safe or unsafe prac- 
tice of using a metal for priming a 
stick of dynamite: in recent years an- 
other angle to this has come up. Wood 
absorbs nitroglycerin, and this is true 
of wooden punches used continuously in 
the making up of primers, and there- 
fore there comes a time when the punch 
itself becomes dangerous because of the 
absorbed nitroglycerin; it must be de- 
stroyed as soon as it becomes perma- 
nently “greasy.” For this reason sev- 
eral large mining companies have 
adopted the metal punch and prefer it 
to the wooden one. 

C. S. Hurter, 
Technical Representative, 


E. I. du Pont de Nemours & Company. 
Seattle, Wash. 





BY THE WAY 


No Need for the S.P.C.A. 
at the Republic Mine 


ONTANA COAL MINES are 

valuable not only for the carbon- 
iferous fuel contained therein, but also 
for raising horses. Comes the news 
from Kelin, Mont., that Diana Miner, 
a colt, born and raised in the Republic 
mine, at the age of 23 months will first 
see the sunlight. Diana now tips the 
scale at 1,250 lb. and is too large to 
ramble through the mine passages. On 
the theory that things equal to the same 
thing are equal to each other, Richard 
the Third, were he living today, would 
be willing to exchange his kingdom for 
a Montana coal mine. 


_—_—_——s oo 
The Proper Custom 


Ht New York Journal of Com- 
merce brings up an interesting point 
in a recent issue, as follows: 


“An interesting question—which, how- 
ever, is not keeping any one awake nights 
—is how to spell ‘custom smelter,’ or ‘cus- 
toms smelter.’ The custom (or customs) 
smelters have been much in the public eye 
of late, since they are the only ones who 
have been in the market to sell copper. 
Half the press uses ‘custom’ in the singular 
—half in the plural. Engineering and Min- 
ing Journal, often called the Bible of the 
mining industry, uses the world in the 
singular. American Metal Market, another 
trade paper, has used it in the plural. The 
more popular newspapers are also divided 
on the subject. In other words, it resolves 
itself into the question of what is the pre- 
vailing custom as to the spelling of custom 
(or customs) smelter?” 


To us, there seems no choice. To be 
sure, one occasionally hears the term 
“customs smelter,” but this, we hold, is 
merely slovenly terminology, suggested 
perhaps by the fact that that department 
of the government concerned with the 
importation of foreign goods is known 
as the “customs.” One may thus speak 
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of a “customs tariff.” But in the case of 
a smelter or mill, the proper adjective 
form is “custom” which is derived from 
the sixth meaning of the noun “custom” 
given by Webster—namely, “Habitual 
buying of goods.” 

—$——< oo 


Fluorine From Fluorspar 
by Electrolysis 


LUORINE, the gaseous chemical 
element, heretofore isolated in only 
small quantities, has been produced 
electrolytically in 1,000-cu.ft. quantities, 
by Professors Wilder D. Bancroft and 
Newton C. Jones, of Cornell University. 
As a result, a new method of analyz- 
ing organic compounds will be de- 
veloped. Determining just how some 
chemicals are put together has been 
difficult because dissociation with elec- 
tric current, a fruitful method for some 
compounds, cannot be used on solutions 
that do not react to electricity. Fluor- 
ine, however, reacts with almost any 
organic substance, whether  electro- 
lytically conducting or not, and it dis- 
places that portion of the substance 
that would have appeared at the anode 
pole if it had been electrolyzed. 

These findings and possibilities were 
reported to the American Electrochem- 
ical Society meeting at Toronto. Pro- 
fessors Bancroft and Jones also dis- 
covered that fluorine when it reacts 
with benzine does so explosively, al- 
though this was unexpected in the light 
of properties of the two gases hitherto 
known. 

Large quantities of fluorine occur in 
different parts of the earth’s crust, but 
it is practically all very tightly locked 
in combination with other elements. 
One of the common minerals containing 
it is fluorspar. In school chemical labo- 
ratories students know one of fluorine’s 
compounds, hydrofluoric acid, because 
of its property of etching glass— 
Science. 
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Flotation. Metall und Erz, 2d April 
No., pp. 193-203. A series of papers on 
flotation: (1) Karl Kellermann, “Colloid 
Chemistry of Flotation.” The older 
theories of flotation are dismissed with 
a brief review. Of the newer theories, 
adsorption is emphasized; but it is 
shown that no one theory accounts for 
all the observed facts. Topics deserving 
particular attention are the capillary be- 
havior of ore pulp and froth, the effect 
of minor impurities on the surface 
properties of the ore, and the influence 
of chemical flotation reagents. In the 
absence of any experimental measure of 
floatability of an ore or the effective- 
ness of a reagent, a method for such 
estimation is being worked out, on the 
principle of measurement of the maxi- 
mum size of bubble which can be made 
to adhere to a particle of the ore. (2) 
W. Luyken and E. Bierbrauer, “Rela- 
tions Between Adsorption, Wetting 
Power, and Flotation.” Development 
of a method for flotation concentration 
of apatite from waste slimes in Sweden, 
using sodium palmitate exclusively, led 
to a simple flotation model which was 
used as a basis of new theoretical consid- 
erations. It is shown that there is an 
essential connection, governed by pre- 
cise laws, between adsorption capacity, 
wetting power, and floatability. The 
chemical nature of the surface reactions 
involved in adsorption of sodium palmi- 
tate is also elucidated. (3) W. Luyken 
and E. Bierbrauer, “Flotation Concen- 
tration of Apatite.” The apatite flota- 
tion process, referred to above, was de- 
veloped to treat a Swedish ore of mixed 
magnetite and apatite, in which the rela- 
tively non-magnetic apatite was lost in 
magnetic concentration of the magnetite. 
The phosphorus content of the apatite 
was needed to give the ore the needed 
composition for forming Thomas slag. 
Use of sodium palmitate made possible 
a low cost (2 marks) per ton for the 
flotation process. 


Roasting Zinc Blende. Franz Klein. 
Metall und Erz, first number of May, pp. 
217-25. A physico-chemical study has been 
made of the course of the roasting process 
used in producing zinc from its sulphide 
ores. A small experimental set-up was 
used, in which the conditions of tempera- 
ture and air supply could be accurately 
controlled and known. A chemically pre- 
cipitated sulphide and a natural ore of 
nearly the sarne composition were used. 
Statements in the literature differ widely 
as to the temperature at which roasting 
(evolution of SO.) begins. With precipi- 
tated sulphide this temperature was found 
to be 345 deg. C.; with zinc blende, 350 
deg. C. The rate of reaction increases, of 
course, with rising temperature; but not in 
linear relation. In the temperature range 
470-550 deg. C. the relation is disturbed by 
a new influence, the ignition of the sulphide. 
In this range there is also decomposition 
of zinc sulphate, which is formed only 
through intermediate formation of zinc 
oxide. Particle size influences the course, 
but not the beginning of the roasting re- 
action; coarser particles tend to a slower 
reaction rate, but the effect grows smaller 
as particle size increases, until size ceases 
to have any influence. The decomposition 
of zinc sulphate, beginning in the ignition 
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temperature range, does not increase 
markedly until above 700 deg. C. In at 
least part of this decomposition a basic 
zinc sulphate is formed as an intermediate 
product. The decomposition is catalyzed 
by zinc sulphide, but not by the oxide. 
Neither the sulphide nor the oxide is a 
catalyst of the formation of the sulphate; 
hence it is difficult to effect satisfactory 
sulphating of the ore by ordinary roasting. 
Thermal studies of the roasting agree with 
the analytical findings. 


Dewatering Sand. J. Nahnsen. 
Braunkohle, April 27, pp. 356-8. In min- 
ing lignite and other minerals it is often 
necessary to dewater the wet sand lay- 
ers with which such deposits are fre- 
quently associated. The cost of this 
operation is an important factor in the 
mining costs; but there has not hitherto 
been any standard by which the ease 
of dewatering could be measured or 
even roughly estimated in advance. A 
method and instrument for such quan- 
titative estimation have now been de- 
veloped. The principle of the method is 
that the water in sand is held by two 
forces, adhesion and capillarity, the ad- 
hesion water being easy and the capillary 
water hard to remove. Hence the 
degree of capillarity of a sand gives a 
measure of the difficulty to be expected 
in dewatering it. Based on this idea, a 
simple capillarometer has been devised, 
with which borings from the sand layer 
can be tested. The instrument is de- 
scribed and illustrated, and a sample 
calculation is given. A limitation of the 
method is that the sample must be re- 
moved from its environment for testing, 
so that any factors depending on this 
must be neglected. That is, the method 
indicates the petrographic but not the 
tectonic dewatering behavior. 


Coley Zinc Process. Chemical Trade 
Journal, April 26, p. 392. The Coley proc- 
ess for ore reduction does not, as com- 
monly believed, depend on paraffin as 
reducing agent. Liquid hydrocarbons 
were used in the experimental develop- 
ment of the process, but the method has 
now been reduced to commercial prac- 
tice on the basis of using powdered coal 
or a like carbonaceous solid as reducing 
agent. The new process arose from the 
idea that the use of carbon monoxide as 
a metallurgical reducing agent is un- 
sound in principle and that carbon, 
formed in nascent state from hydrocar- 
bons or a like source, would be much 
more effective. Experiment and large- 
scale operation have confirmed this pre- 
diction, and zinc is being successfully 
produced from its oxide by the Coley 
process. 


Metals From Salts. W. N. Ipatiew 
and O. E. Swijaginzew. Berichte der 
deutschen chemischen Gessellschaft, March 
6, pp. 708-10. Copper, zinc, bismuth, 
cadmium, nickel, and other metals can 
be displaced from their salts in aqueous 
solution by hydrogen under pressure at 
120-350 deg. C. Some metals, including 
iron and manganese, yield hydroxides or 
oxides; others, the free metal. In the 
case of ruthenium, either hydroxide, 
oxide or the metal can be precipitated by 
the hydrogen reaction, according to the 
conditions of the experiment. 





Chrome Ore in New Caledonia. A. 
Magnin. Echo des Mines et de la Metal- 
lurgie, 1929, pp. 338-40. The chrome 
mining industry of New Caledonia is 
threatened by heavy export taxes. An 
impression prevails that the world chrome 
market is controlled largely by New Cale- 
donian output, and that Tiebaghi is the 
richest chrome mine in the world. Under 
present conditions, both impressions are 
wrong. Quarry mining at Tiebaghi is now 
over, and the methods of winning ore now 
necessary constitute a heavy burden on 
production costs. For instance, it has been 
necessary to bore a tunnel more than 2,000 
ft. long through solid rock to gain access 
to a 250-ft. deposit. The ore must be 
mined from below through timbered drifts, 
and the timbers are not recovered. In 
spite of these heavy expenses, the Tiebaghi 
mine should be able to produce ore in 
quantity for years to come if not prevented 
by excessive taxes. The poorer but more 
easily exploited deposits in Turkey, Jugo- 
slavia, and Greece may become dominant 
in the world market if the price situation 
allows them to compete. Already, Rho- 
desia has far outstripped New Caledonia 
as a chrome producer, and for some years 
India has also been in the lead. The place 
held by New Caledonia is maintained 
largely by virtue of the better quality of 
its ore, which gives it a preference among 
consutners. The industry would find it 
helpful, among other things, to exploit 
more actively the use of chrome ore for 
refractory linings, 


Magnesite. G. M. Dyson. Chemical 
Age, April 20. pp. 376-7. The commercial 
value of magnesite deposits depends 
both on the purity and the physical state 
in which the mineral occurs. Commer- 
cially important deposits of Canada and 
Central Europe are in a coarsely crystal- 
line form; in India, Greece, and Cali- 
fornia a compact form (somewhat like 
chalk) prevails. The dolomitic magne- 
sites have less value than the high- 
magnesia varieties, but may become an 
important source of magnesium metal 
because dolomites are abundant and 
cheap and the uses of magnesium metal 
in industry show promise of increased 
demand in the future. Silica is the most 
harmful of the common impurities in 
magnesite; at the necessarily high tem- 
perature of calcination it causes slag- 
ging and lessens the quality and yield of 
the product. Methods and equipment 
for calcining are described, and uses of 
magnesite, magnesia plastics, and dead- 
burnt magnesite are stated. 


Metallurgical Dusts. B. V. Lambert. 
Metal Industry (London), May 10, p. 467. 
Methods and equipment for dry recovery 
of dusts and fumes from metallurgical 
and like processes are reviewed. Cleaning 
of effluent gases is often an economic 
necessity, either because the dust has value 
of its own or because it is obnoxious or 
constitutes a fire, explosion, or health 
hazard. Cyclonic or centrifugal separators, 
settling chambers, and friction plates are 
useful for the coarser dusts, but are not 


_effective for the particles small enough to 


form clouds or smokes. For these finer 
particles, a bag filter or an electrostatic 
precipitator is required. Cotton is most 
suitable for bag filters if not exposed to 
free acid nor to temperatures above 90 deg. 
C.; wool is stable to weak acids and up to 
120 deg. C., but sets up more back pressure 
than cotton. A well-designed bag filter 
system can be made at least 99 per cent 
efficient. Electrostatic precipitators ap- 
proach the best bag filter efficiency, and are 
effective for very hot or acid gases where 
such filters cannot be used. 
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INDUSTRIAL PROGRESS 


Advance Made in Brass Melting 


An Apparently Revolutionary Process Devised 


D EVELOPMENT through co-oper- 
ative research of a process that 
to all appearances should revolutionize 
brass melting was announced recently 
by Alexander Forward, managing 
director of the American Gas Associa- 
tion. A radically new type of brass- 
melting furnace has been developed as 
a result of the association’s half-million 
dollar program of industrial gas re- 
search. For the first time in the history 
of the brass industry, the fragile and 
crumbling crucible and refractory lined 
furnace have apparently been supplanted 
with a permanent retort of special alloy 
metal, apparently of indefinite life. Its 
advantages are summarized as follows: 
(1) Astoundingly low fuel consumption 
of only 24 cu.ft. of gas a pound of brass 
melted, superseding other fuels. (2) 
Practical elimination of metal losses 
during brass melting. (3) Apparent 
elimination of the costs of crucible and 
refractory maintenance. (4) Automatic 
temperature control. (5) Greatly im- 
proved working ‘conditions in found- 
ries, resulting in labor saving, greater 
efficiency of workers, and avoidance of 
excessive heat, noise, and the produc- 
tion of fumes. 

Foundrymen have _ never _ before 
known how to avoid the great loss of 
metal in brass melting, nor the heavy 
costs of crucible maintenance, and have 
been at a loss as to the most economical 
fuel for this use. In many types of 
furnaces, metal losses during operation 
equal or exceed the cost of fuel, whether 
gas, oil, or coke. 

Through co-operative research be- 
tween the American Gas Association 
and the American Gas Furnace Com- 
pany at Elizabeth, N. J., a metal alloy 
has been developed that will repeatedly 
withstand working temperatures in ex- 
cess of 2,000 deg. F., in contact with 
molten metal. Although crucibles have 
a life of only fifteen to twenty heats, 
the first retort made from this new alloy 
has already served for more than 250 
heats and is none the worse for wear. 

The new brass melter consists of a 
revolving metallic retort, externally 
fired and inclosed in a shell for heat 
concentration, atmospheric control, and 
fuel conservation. The heavily insu- 
lated sheet steel drum or shell is 
mounted on two bearings held by a steel 
frame, so that it may be tilted at any 
desired angle. Then gas burners, five 
on each side, are mounted on this drum 
in such manner that they fire into its 
interior, Within the drum is a special 


alloy metal retort so mounted that it re- 
volves with a motor and variable chain 
and gear drive. 

Announcement of the new process 
was not made public until after repeated 
and exhaustive tests had been made 
under the most exacting conditions. The 
first installation in commercial practice 
is at the plant of the Trenton Brass & 
Machine Company, of Trenton, N. J., a 
concern manufacturing plumbers’ sup- 
plies and selling direct to jobbing plumb- 
ers and makers of sanitary ware. This 
particular foundry has experimented ex- 
tensively for many years with every 
kind of fuel and energy and every type 
of brass-melting furnace, in order to re- 
duce costs to a minimum and obtain 
the best possible control over its 
foundry practice and the final quality of 
its castings. Prior to the introduction of 
the gas melter, coke-fired pit furnaces, 
gas-fired furnaces, and electric furnaces 
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had been rigidly tried and discarded and 
an oil-fired crucible furnace had been 
standardized upon. Inasmuch as these 
oil-fired crucibles represented the best 
foundry practice the Trenton manage- 
ment had been able to effect, they 
afforded the most valuable yardstick 
with which to measure the economies of 
the new gas melter. The same foundry 
practice is used with both, so there is 
no chance for variables to enter. As a 
result the gas-fired installation has fully 
demonstrated its supremacy. 
Heretofore under the best’ practice 
the volatilization losses during melting 
ran between 5 and 6 per cent, and each 
crucible when pulled from the furnace 
has to be skimmed of the oxidized metal 
before it can be taken to the pouring 
floor. These losses are now practically 
eliminated, as the only loss under the 
new method is during the pouring oper- 
ation and is so minimized that there is 
scarcely any variation in the chemical 
analysis of the castings. Furthermore, 
a more workable casting is produced, 
one that is more easily machined than 
are castings made from crucible metal. 





The Equipment Review 


A Gate Valve of New Design 


A new valve, known as the “King- 
clip” gate valve, has been developed by 
the Lunkenheimer Company, Cincin- 
nati. Its design is such as to make 
possible equally satisfactory results on 
steam, oil, gas, air, water, and gaso- 
line lines. As a whole, the valve is 
strongly built to withstand rough usage. 
It is made in three designs—namely, 
the rising-stem inside-screw type, the 
outside-screw-and-yoke type, and the 
quick-operation type. All three are 
procurable in an iron body, bronze 
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Three types of a recently introduced 
design of gate valve 


mounted, and in all-iron patterns, with 
either screw or flange ends. 

The body is made of iron especially 
alloyed for valve service. Substantial 
hexagons resist wrenching strains and 
piping stresses. The thread length 
accommodates both the American 
Standard and the A.P.I. line pipe. On 
screwing up a valve the pipe ends will 
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not jam against the diaphragm or the 
seats. Valves of the flange-end type 
have 125-lb. American Standard iron 
flanges and are plain faced. The face- 
to-face dimensions of valves of this 
type are according to standard trade 
practice. 

The steel clip provided in the design 
affords a simple effective method of 
making connection between body and 
bonnet. It facilitates dismantling for 
cleaning or inspection and lends strength 
and rigidity to the body. 

The stuffing box holds an ample 
supply of packing. A screwed stuffing 
box nut is used in valves up to 3 in. 
inclusive; sizes 1 in. to 3 in. inclusive 
have gland follower. A_ bolted iron 
gland is employed in the 34-in. and 4-in. 
valves. 

Pressure ratings of these valves are 
as follows: Screw ends 4 to 2 in. 
inclusive, 150-lb. working steam pres- 
sure, 225-lb. gas or liquid pressure; 
screw ends 24 to 4 in. inclusive and 
flange ends 14 and 4 in. inclusive, 
125-lb. working steam pressure, 175-lb. 
gas or liquid pressure. 


A New Type of Ball Bearing 


A ball bearing having two and 
more rows of balls has been devel- 
oped in Berlin and patented in most 
countries. The main feature of the new 
bearing is that a cage is dispensed with 
in favor of a third row of small balls, 
above and between the two rows of bear- 
ing balls and serving solely to keep the 
bearing balls from touching one another. 
The small bearing balls, which may be 
called distancing balls, are held by 
a grooved ring, which is able to revolve 
freely inside the body of the bearing. 
The arrangement is depicted in Figs. 
1, 2, and 3. In these the inner race, 
having two grooves, contains the two 
rows of bearing balls. The row of 
distancing balls and the ring containing 
them are seen beyond and between the 
rows of bearing balls. This outside 
race consists of two halves. 

Apart from the great advantage that 
a cage is not used, the ball bearing offers 
the following other advantages: 

Gliding friction is replaced by rolling 
friction, evident by reference to Fig. 3. 
This, as has been demonstrated, makes 
a considerable difference. In a rough 
experiment, in which comparison was 
made with another of standard make and 
exactly similar dimensions, the new 
bearing (equipped with the same fly- 
wheels and given the same impulse) 
ran three times as long as the other be- 
fore it came to a standstill. Both bear- 
ings were dry. The new bearing was 
almost noiseless, whereas the other 
emitted grating sounds. 

A further advantage of the new bear- 
ing is its simplicity, cheapness, and the 
ease with which it can be assembled 
and taken to pieces. Its manufacture 
requires no new machinery, and any 
present maker of ball bearings could 
immediately produce it. A valuable 
feature should also be the fact that the 
bearing is capable of taking up consid- 
erable thrust. The divided outside 
races have conical faces, which give an 
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The new bearing, here illustrated, is unique 
in having more than one row of balls 


exceedingly close fit and have so far 
proved wholly efficient. A very simple 
tool is required to press the two parts 
together and to take them apart. As 
already mentioned, the assembling is 
simple, and it requires in fact only a 
part of the time usually demanded by 
normal bearings. 

Though this bearing has already been 
developed to a stage permitting pro- 
duction—official tests are now being con- 
ducted in Germany—the inventor has 
suggested a new design, which, how- 
ever, has not yet been tested, the feat- 
ures of which will be understood by 
reference to Figs. 4, 5, and 6, from 
which it will be seen that the holding 
ring of the distancing balls has been 
replaced by two further rows of bear- 
ing balls. In this design, it is the inner 
and not the outer race which is divided. 
The inner race consists of three divi- 
sions, which make the assembly of this 
bearing also an easy procedure. 


Two New Hand-Rotated Stopers 
Are Available 


Chicago Pneumatic Tool Company 
announces the CP-146W stoper (wet), 
which combines high drilling speed, 
light weight, short over-all length, ease 
of operation, low upkeep, and excep- 
tionally effective and convenient air 
feed control for difficult drilling condi- 
tions. Being fully cushioned and valve 
actuated, it does satisfactory work 
under poor conditions, such as low air 
pressure, wet air, and the added handi- 
cap of worn parts. Tests show the 
CP-146W to have particularly high 
drilling speed in hard rock. In some 
places it has equaled, and even exceeded, 
the drilling speed of heavy, self-rotat- 
ing stopers. The sensitive air feed 
control results in uniformly high drilling 
speed in broken formations. 

The CP-146 stoper (dry), which is 
similar to the CP-146W in essential de- 
tails, is available where that type of 
drill is required. Its main features are: 

1. Symmetrical balanced design; easy 
to operate. 


2. Exceptionally high drilling speed 
over a wide range of formations and 
conditions. 





3. Light weight—5 to 8 lb. under 
that of corresponding types of valveless 
stopers. 


4. Four -bolt construction, which 
gives ready accessibility to all working 
parts. 


5. Spring-retained front head. 


6. Fully cushioned, one-diameter pis- 
ton, which insures long life. 


7. Rugged, tubular valve, housed in 
renewable bushings in the cylinder wall, 
and_ piston-controlled exhaust. No 
tendency to “freeze” under the worst 
conditions. 


8. Effective, air-operated feed con- 
trol, conveniently located in the rotation 
handle. No_ springs, buttons, or 
plungers to get out of order. 


9. Full 24-in. feed travel, which facili- 
tates steel changes. 


10. Air and water swivel connections 
conveniently located. 


11. Automatic lubrication. 


—o— 


Great Care Used in Making 
U-Tube Manometers 


NE of the simplest forms of instru- 
ment for measuring pressure, vac- 
uum and flow of gases and liquids and 
draft pressures is the ordinary U-tube 
manometer. Essentially, it consists of a 
suitable length of glass tube bent in the 
form of a U, the ends being connected 
to the two points, between which is the 
difference of pressure or other factor 
required to be measured. The total dif- 
ference between the levels of the liquid 
in the two arms of the U-tube shows the 
difference in pressure conditions be- 
tween the two points to be tested, and 
a suitable scale set beneath the tube 
permits the taking of direct readings. 
D. C. Beckett, secretary of the 
Meriam Company, of Cleveland, gives 
some interesting details of the methods 
employed to insure accuracy and reli- 
ability in the making of manometers; 
for, like all precision instruments, they 
demand close attention to details in spite 
of their apparent simplicity. The Meriam 
Company has for a number of years 
specialized in this type of instruments 
and has recently moved into a new well- 
equipped plant. 

One of the chief advantages of the 
U-tube manometer is that its operation 
is absolutely reliable because it depends 
directly upon unchanging physical laws, 
and not upon diaphragms, springs or 
other mechanical equipment which must 
inevitable deteriorate as time progresses. 
Since, moreover, its action is differen- 
tial, it is practically independent of in- 
accuracies in the bore of the glass 
tubing. For this reason, the manom- 
eter may be used to check the accuracy 
of other instruments. Great care should 
therefore be maintained throughout the 
process of manufacture. Strength and 
reliability are equally important, for it 
is seldom possible to know where a 
manometer is to be used. It may, of 
course, be fixed permanently to a wall 
—but it is quite as likely to spend its 
time bumping along in one of the auto- 
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mobiles which travel from place to place 
over road-less land, testing pipe-line 
pressures in the oil fields. 

Accuracy of the instrument depends 
upon the U-bend being free from con- 
striction. It must also be perfectly 
pressure-tight, for even the slightest 
leak would not only create enormous 
errors in the readings, but would also 
(if under high pressure) be decidedly 
dangerous. 

The tubes themselves are made from 
a special kind of lead glass adapted for 
bending at comparatively low temper- 
atures. Bending of the tubes is a highly 
skilled job and demands special equip- 
ment. It is no easy matter, for in- 
stance, to bend 100 in. of tubing re- 
quired for a 50-in. U-tube in such a 
manner that the bend is free from con- 
striction and the two ends are exactly 
the right distance apart to fit into the 
two metal orifices provided for them in 
the protecting case. This they must do; 
otherwise the tube will break when fas- 
tened down in place. Even the gas used 
is specially adapted for the work, and 
its heating power in B.t.u.’s and the 
“spread” of the flame are carefully reg- 
ulated within narrow limits. 

After bending, the tube is laid in the 
case resting upon a series of cork- 
mounted holder clips, and its ends are 
pushed into the orifices provided in the 
case, and made pressure-tight. The 
clips are then closed over the tube, and 
the instrument is ready for testing. 

The method of making the tube leak- 
proof varies according to the pressure 
involved. For low pressures, up to 30 
lb. per square inch, the ends of the tubes 
rest upon tapered nipples and packing, 
and both nipples and tube ends are in- 
bedded in a packed mass of litharge 
cement. For high pressures, from 300 
to 1,000 Ib., this is not sufficient, on 
account of the tendency for the internal 
pressure to force the ends of the tubes 
off their seatings. To counteract this, 
therefore, the U end of the tube is also 
imbedded in litharge cement, secured 
from movement by screws project- 
ing into it through the metal case. 
In addition to this, the ends of the tubes, 
which are of extra thickness in the 
walls, are provided with steel headers 
having high-pressure packing glands. 
This makes a thoroughly leak-proof 
joint. 

Each manometer is given both a hy- 
draulic and an air-pressure test far in 
excess of that at which it will operate. 
In some cases a hydraulic test of over 
14 tons is first, applied, because, since 
water is practically incompressible, the 
slightest leak will reduce the test pres- 
sure dial reading to almost zero. More- 
over, should the tube break, owing to 
misalignment or other cases, no dan- 
gerous explosion can take place. The 
scale is finally fixed in position and the 
instrument calibrated under working 
conditions. 

Preferably, the manometer scale should 
be so made as to give directly the value 
of the quantity to be measured, thus 
avoiding the necessity of multiplying 
by a “constant,” to get the information 
desired. 


Welding Generator for Belted 
or Coupled Service 


ESTINGHOUSE Electric & 

Manufacturing Company has re- 
cently added to its line of arc-welding 
equipment a new-design 22-amp. gen- 
erator not provided with a driving unit, 
for use in isolated places where electric 
power is not available and where driv- 
ing power—such as a gasoline engine, 
steam engine, line shafting or tractor— 
is already at hand. 

The complete unit consists of a spe- 
cial constant-current Type SK welding 
generator, with coupled exciter over- 
hung from the generator bracket, con- 
trol panel, and reactor. The reactor is 
mounted separately. Over-all dimen- 
sions of the generator are small enough 
to permit mounting the generators in 
the spaces allotted. 

The generator is differentially com- 
pound wound and designed for a single 
operator. Constant-current, variable- 
voltage characteristics of the generator, 
together with the separately excited fea- 
ture, insure a fast, steady, and penetrat- 
ing arc. Variations in arc length or 
intensity are automatically compensated 


by instantaneous changes in the gen- ; 


erator voltage. 
In _ this 
mounted on top of the generator frame, 


and protected by a sheet metal cabinet. 


The control consists of a voltmeter, 
ammeter, and a single-dial field rheostat 


for adjusting welding current over the 4 


entire current range. 


generator the control is 4 


INDUSTRIAL NOTES 


Jeffrey Manufacturing Company, of 
Columbus, Ohio, announces the appoint- 
ment of John L. Connors as assistant 
general manager of the company. 


Brown Instrument Company has 
moved its Boston offices from 161 
Devonshire St. to 1107 Public Service 
Building, 89 Broad St. 


The general offices of Foote Bros. 
Gear & Machine Company have been 
moved from 215 North Curtis St., Chi- 
cago, Ill., to 111 North Canal St. The 
factory organization will remain at 215 
North Curtis St., however. 





PATENTS 


Automatic Skip Loaner. No. 1,710,794. 
April 30, 1929. C. M. Young, Jr., as- 
signor to Link-Belt Company, Chicago, III. 

Pivoted at one side of the path of the 
skip, this chute, after discharging into the 
skip, is rotated out of line with the travel 
of the skip. Means are also provided for 
the skip to wedge the chute out of its 
path should the chute drop into it. 


The generator is rated in accordance f 


with N.E.M.A. standards, 1 hour 50 deg. 
C. rise on a resistance load at 25 volts. 
It has a welding range from 60 to 250 
amp., and requires a driving unit whose 
maximum rating is: motor—10 hp.; line 
shaft—15; gas engines, 20 hp. 





BULLETINS 


FiLtER PressEsS—T. Shriver & Com- 
pany, 864 Hamilton St. Harrison, N. J. 
General Catalog No. 29. Thirty-six pages. 


FLoop.ticHts — General Electric Com- 
pany, Schenectady, N. Y. Bulletin GEA- 
161D, Novalux floodlighting projectors. 
Twenty pages. 

Dritt SHARPENER—Sullivan Machinery 
Company, 400 North Michigan Ave., Chi- 
cago, Ill., issues a new bulletin, No. 72-N, 
on light-model drill-steel sharpener, Class 
“C,” sixteen pages. 

Havutace, INsuLtation MATERTAL—Gen- 
eral Electric Company, Schenectady, N. Y. 
Bulletin No. GEA-991, insulating material 
for railway and industrial-haulage appa- 
ratus. Eight pages. 


SwitcHes—General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
67A, CR2931 float switches for use with 
automatic pumping equipment for water- 
level control. Four pages. 

FLoTraTION MACHINE — Pan-American 
Engineering Corporation, Bunting Iron 
Works, Mills Building, San Francisco, 
Calif. Catalog “A,” Kraut flotation ma- 
chine; Kraut reagent feeder; Simplex oil 
burner equipment; laboratory equipment. 
Twenty-six pages. 
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PropucTION OF Mercury. No. 17,276, 
reissue. April 23, 1929. W. Glaeser, as- 
signor to Glaeser Research Corporation, 
New York, N. Y. 

A method of extracting mercury from 
finely divided cinnabar ore. Reaction be- 
tween the ore and hypochlorite of an alka- 
line or an alkaline earth liberates mercury, 


which amalgamates with a metal intro- 
duced. 


Recovery oF Zinc Oxme. No. 1,712,- 
553. May 14, 1929. C. A. H. de Saulles, 
assignor to American Smelting & Refin- 
ing Company, New York, N. Y. 

A method of producing zinc oxide of 
commercial purity from ore. In the proc- 
ess the ore is continuously reduced on a 
slag bath in a furnace having a slightly 
oxidizing atmosphere free from impurities. 
Volatilized zinc products are removed to 
a separate chamber having a lower tem- 
perature than the furnace and containing 
an oxidizing agent in excess. Zinc oxide 
is then recovered. 


Rock Drills 


No. 17,300. May 21, 1929, Reissue. 
A. H. Skaer, assignor to The Denver Rock 
Drill Manufacturing Company, Denver, 
Colo. 

A drill steel retainer. 


1009 








SO OSS an te. 


Personal Notes 
neem” 


Burr Wheeler, general manager of 
Chile Copper, is in New York. 


T. A. Rickard passed through New 
York this week on his way from London 
to California. 


W. H. Harrison has moved his offices 
from the National Press Building to the 
Denrike Building, in Washington, D. C. 


R. H. Jeffrey, director of Mazapil Cop- 
per, has returned to London from New 
York, after a professional trip to Cuba 
and Mexico. 


Sydney H. Ball, of Rogers, Mayer and 
Ball, sailed on June 11 from New York 
for the West Indies on a professional 
trip. 


C. T. Van Winkle, consulting geolo- 
gist, of Salt Lake City, recently left for 
Mexico City to make a mine examina- 
tion. 


Arthur A. Zentner, consulting metal- 
lurgist, of San Francisco, has just re- 
turned from a trip to the Middle West, 
Northwest and British Columbia. 


Prof. H. Salfeld, of Géppingen, Ger- 
many, recently addressed the Colorado 
Engineering Council on “Recent Results 
of Seismic and Electrical Prospecting.” 


C. E. Biggs is general manager of the 
Humboldt Mining & Milling Company, 
which has recently started operations on 
its property in the Coeur d’Alene district. 


J. M. le Grange, of the Witwatersrand 
University, recently delivered a talk on 
emeralds and beryls before a meeting of 
the Geological Society of South Africa. 


Frederick Burbidge, general manager 
of Federal Mining & Smelting, recently 
returned to Mullan, Idaho, after a trip 
abroad. He was away about four 
months. 


James M. Hill, geologist, of Berkeley, 
Calif., has accepted an appointment as 
consulting geologist with the North 
American Mining & Smelting Cor- 
poration. 


John Daniell, chief assayer for Crown 
Mines, has resigned his position after 30 
years of service with the Rand Mines, 
Ltd., group and is returning to London 
from Johannesburg. 


Colonel William Boyce Thompson 
sailed recently for a trip to the Mediter- 
ranean on the “Paris.” Colonel Thomp- 
son is now in better health than he has 
been for several years. 


Ira B. Joralernon has returned to San 
Francisco from a reconnaissance trip 
through the mining districts of Spain. 
His associate, H. C. Carlisle, has also 
returned to San Francisco. 


Glenn Anderson, mining engineer, of 
Butte, is in charge of operations at the 
Porphyry Dyke mine, near Rimini, 
Mont., where Gold Cap Mining is pre- 
paring to resume operations. 


H. L. Griswold, formerly manager at 
the Union Copper mine, near Gold Hill, 
N. C., is in charge of operations at the 
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Hedrick mine, near Ashboro, N. C., 
which has recently started production. 


W. A. Leddell, consulting engineer, of 
El Paso, Tex., is in New York on busi- 
ness. Mr. Leddell has just completed 
the design of a cyanide plant for Inter- 
national Ores & Smelting and is busy 
on the design of two other plants for 
the Southwest. 


Wie, ws 


ROBERTSON 





H. E. Clement, formerly manager of 
Porcupine Paymaster, and president of 
Anglo-London Mining Corporation, has 
been appointed general manager of the 
Abana mine, in the Rouyn district of 
Quebec. He succeeds W. E. Segsworth, 
who resigned recently. 


J. R. Hobbins, vice-president of Ana- 
conda Copper Mining, has given the 
Montana State School of Mines six 
acres of land west of the main buildings 
in Butte on behalf of his company. The 
gift has been accepted by Dr. Francis 
A. Thomson, president of the school. 


F. C. Lincoln, professor of mining at 
the South Dakota State School of Mines, 
has recently completed a report on the 
Gold Lode mine, near Hill City, S. D., 
and has left for Castle Rock, Wash., on 
mine examination work. He expects to 
be away from his office for about three 
weeks. 


Benjamin R. Kobey has resigned as 
president of Hope Mining, Milling & 
Leasing, operating in the Aspen district 
of Colorado, to accept the position of 
general manager of Taylor Park Milling 
& Power at Taylor Park, Colo. George 
Parmer will succeed Mr. Kobey as presi- 
dent of Hope. 


Dr. George Otis Smith, director of 
the Geological Survey and former presi- 
dent of the A.I.M.E.; Scott Turner 
director of the U. S. Bureau of Mines; 
John Hays Hammond, of Washington; 
J. V. W. Reynders, consulting engineer, 
of New York City; and Mark Requa, of 
San Francisco, are among the seventeen 
delegates to the World Engineering 
Congress, which will meet at Tokio this 
fall, who have been appointed by Presi- 





dent Hoover to represent the United 
States. 


E. Bachman, who is in charge of Gen- 
eral Electric’s mining department, and 
Mrs. Bachman recently left Salt Lake 
City for Canada, where Mr. Bachman 
will superintend electrical construction 
work at the Flin Flon mine and power 
plant of Hudson Bay Mining & Smelt- 
ing. W. H. Clark, engineer for General 
Electric, has been transferred from Den- 
ver to Salt Lake to take Mr. Bachman’s 
place while he is in Canada. 


G. C. Riddell has moved his New 
York office from the Woolworth Build- 
ing to 1 East 42d St. He is now in 
Mexico, examining quicksilver proper- 
ties. Associated with him in his new 
office are Travers Ewell and Thomas 
K. Meloy, consulting engineers, special- 
izing in economic surveys and financial 
studies; and Caribbean Associates, Ltd., 
represented by Charles C. Anthony, a 
California engineer, who last year made 
an economic survey of Panama. Mr. 
Ewell is now in Ecuador. 


William Lawrence Baillieu, chairman 
of the board of directors of Electrolytic 
Zinc, North Broken Hill, Amalgamated 
Zinc, and several other Australian com- 
panies, and W. §S. Robinson, director 
of the Zinc Corporation, Burma Cor- 
poration, and Electrolytic Zinc, have 
been conjointly awarded the gold medal 
of the Institution of Mining and Metal- 
lurgy for their services in the develop- 
ment of the mineral resources of the 
British Empire, with particular reference 
to the lead and zinc industry of 
Australia. 


James H. McGraw was given the 
degree of Doctor of Commercial Science 
at the commencement exercises of New 
York University on June 12. In conferring 
the degree, W. H. Nichols, acting chan- 
cellor of the University, said, “Educator 
transformed into publisher, you have never 
ceased to be an educator. Your notable 
career accentuates that tendency in com- 
mercial life through which, however private 
its form, its operations have a public char- 
acter and become an important element in 
public education.” Mr. McGraw sailed for 
Europe on June 17. 





OBITUARY 


George W. Weber, former master 
mechanic at the Mary McKinney mine, 
at Cripple Creek, Colo., died at his home 
in Denver on June 6. He was 69 
years old. 


William Fleet Robertson, who re- 
signed from the position of Provincial 
Mineralogist for British Columbia four 
years ago, after serving in that capacity 
for 27 years, died at the hospital at 
Everett, Wash., on June 11, in his 70th 
year. A few days previously Mr. 
Robertson had started for England by 
way of the Panama Canal. He was over- 
taken by a stroke on board the boat, and 
was removed to the hospital. Prior to 
becoming Provincial Mineralogist for 
British Columbia, Mr. Robertson was 
metallurgist for the interests since ac- 
quired by the International Nickel Com- 
pany. He had contributed many papers 
to the proceedings of the Canadian In- 
stitute of Mining and Metallurgy and 
was a member of several other mining 
and scientific societies, 
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NEWS OF THE WEEK 


Summary 


HELPS DODGE will make: ad- 
ditions to its Copper Queen smel- 
ter at Douglas, Ariz., that will cost 
about $1,000,000, according to P. G. 
Beckett, general manager. Page 


1015. 


* * * 


As soon as a second ball mill is in- 
stalled and additional chutes are pre- 
pared in the mine, Treadwell Yukon 
will step tonnage at its new Tybo 
mill up to 350 tons daily. Page 1013. 


* * * 


Construction of a hydro-electric 
plant and of a railroad to the coast 
will be started as soon as possible by 
Ellyou Goldfields, which is developing 
the New Guinea field on Edie Creek. 
Page 1014. 


* *K * 


Tintic Standard has completed in- 
stallation of the new electric hoist 
and is now erecting a steel headframe 
at its Eureka Standard mine, in the 
Tintic district of Utah. Page 1016. 


* * * 


North Butte has completed un- 
watering its Main Range mine at 
Butte, Mont. Shipments from the 
Granite Mountain mine are being in- 
creased. Page 1016. 


* * * 


Electrolytic Zinc is completing its 
new 500-ton zinc-lead mill at Rose- 
bery, Tasmania, which will treat ore 
from the Hercules group of mines. 
Page 1015. 


ee. 


American Smelting & Refining has 
acquired stock control of East Utah, 
which owns properties in the Park 
City district of Utah. Exploration 
work continues at the company’s 
Mammoth and Silver Reef properties. 
Page 1016. 


* -«*K * 


Vertex Mining, subsidiary of 
Tonopah Mining, will build a mill 
and tramline at the Buffalo Boy mine, 
near Silverton, Colo. Page 1014. 
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The new shaft of Falconbridge Nickel, in the Sudbury district, 
and its auxiliary buildings that have been put up within the last 
nine months 


Work at Falconbridge Nickel Making a 


Record for Speed in Construction 


Within Nine Months a Complete Camp Has Been Built, a Shaft Sunk 
to a Depth of 1,000 Ft., With Development Work Under Way, 
and Erection of a Nickel-Copper Smelter Has Been Started 


ITHIN nine months, the Falcon- 
bridge Nickel enterprise has ac- 
complished a remarkable amount of 
work. As late as last October not a 
sod had been turned on this property, 
in the Sudbury district of Ontario. At 
present, a dozen or more permanent 
buildings have been completed, a station 
is being cut on the 1,000 level of a new 
three-compartment shaft, and founda- 
tions for a nickel-copper smelter are 
being laid. The orebody has_ been 
reached on the 225 and 350 levels. 
Development work preparatory to bring- 
ing the property into production this fall 
will be done on the 225 and 1,000 levels. 
The Falconbridge property is better 
known as the old Longyear nickel de- 
posit, having been originally owned and 
explored by E. J. Longyear and asso- 
ciated interests, of Minneapolis. Falcon- 
bridge Nickel Mines was organized last 
year by the Lindsley brothers, of 
Toronto. This is the first company to 
make a determined effort to break into 
the nickel market, now dominated by 
International Nickel, since the failure 
of the British-America Nickel com- 
pany in 1922. The property is in Fal- 
conbridge Township, on the norite- 
sedimentary contact, 34 miles from the 
Garson mine of International Nickel. 
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During the last month, 4,000 tons of 
rock were removed from the site of the 
crusher plant and rock house, south of 
the shaft. Orders have been placed for 
a 1,900-cu.ft. Belliss & Morcom com- 
pressor, with a capacity of from twelve 
to fifteen drills, and two Hadfield jaw 
crushers. The primary crusher is 24x36 
in. and the secondary crusher is 
18x30 in. Space has been left at the 
bottom of the shaft for installing addi- 
tional hoisting equipment, which would 
permit sinking the shaft to whatever 
depths development might justify. 

Falconbridge’s new smelter site is 
about 2,100 ft. west of the shaft and is 
on the shore of Boucher Lake. The 
shaft program was completed approxi- 
mately a month and a half ahead of 
schedule, and the smelter preparations 
are also well ahead. The smelter, al- 
though it will start on a basis of 225 
tons of ore a day, is designed for 509 
tons, with the exception of the blast 
furnace, which will be equipped for 250 
tons. This can be added to when neces- 
sary, however. Two Allis-Chalmers 
converters are on order. The first re- 
taining wall of the smelter, 144 ft. in 
length, was completed last week, and 
the foundation for a 175-ft. chimney, 
foundations for the dust chamber, and 
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Laying the foundations for the third nickel smelter in the Sud- 


bury district. 


This plant being built by Falconbridge is expected 


to start production this year. 


the cooling pond have also been finished. 
Arrangements have been made with the 
Wahnapitae Power Company for 1,500 
hp. for smelter and underground de- 
velopment. Ultimately, 2,000 hp. will 
be required. The Canadian National 
Railways, it is learned, is now prepared 
to provide railroad facilities, and work 
on construction of an extension of the 
Garson branch is to start at once. A 
Leishman cable tramway is on order, 
to be installed between the shaft and 
smelter. Two Elliott blowers have been 
ordered, one for the blast furnace and 
one for the converters. 


With the problem of refining removed 
through the successful negotiations car- 
ried on by Ventures, Ltd., for the pur- 
chase of the Kristianssands refinery, in 
southern Norway, the commercial out- 
look for the Falconbridge has improved 
considerably. Along with the refinery, 
it is understood, goes a ready market 
for nickel, and success of Falconbridge 
now apparently depends on two chief 
factors: first, the factor of cost, on a 
limited tonnage; and, second, the extent 
to which the Falconbridge deposit fol- 
lows certain orebodies of the district and 
enrichment is found at depth. 





Field Work of the Canadian 
Geological Survey, 1929 
W. H. Coiiins, Director 


IFTY-TWO Geological Survey 

field parties will be engaged this 
summer upon surveys and investiga- 
tions throughout Canada. One party 
will go to Yukon, two parties to the 
North West Territories, ten to British 
Columbia, seven to Alberta, five to 
Saskatchewan, four to Manitoba, seven 
to Ontario, nine to Quebec, three to 
New Brunswick, four to Nova Scotia, 
and three will be occupied with inves- 
tigations of general interest. About 
250 persons will be employed. Of these 
only forty are permanent Survey offi- 
cers. Thirteen are university teachers 
or specialists obtained from other insti- 
tutions. One hundred and thirty are 
students of geology and engineering 
from the various Canadian universities, 
who will obtain a useful practical ex- 
perience in their main study subjects; 
and, among these, ten will have inde- 
pendent or semi-independent charge of 
investigations which will be the sub- 
jects for their doctorate thesis studies 
at Canadian and foreign universities. 
The remainder comprise cooks, packers, 
canoemen, and other field helpers, 
mostly whites but including a few 
Indians and Eskimos. 

Although Geological Survey field 
parties will be distributed throughout 
Canada, attention will be given par- 
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ticularly to several regions or natural 
provinces of especial importance from 
the standpoint of the mineral industry. 
One of these comprises the eastern and 
western margins of the Coast Range 
batholith, a great core of granitic rocks 
that extends the length of British 
Columbia and Yukon. This granitic 
core is largely responsible for the 
wealth of British Columbia and Yukon 
in gold, silver, copper, lead, zinc, and 
other metals, which occur along its 
edges. Almost the whole program of 
work in British Columbia and Yukon 
this year is related to the Coast Range 
batholith. The foothills of the Rocky 
Mountains constitute another belt, par- 
allel to the first mentioned and nar- 
rower, in which the upturned edges of 
the stratified rocks that underlie Alberta 
have exposed mineral wealth of quite 
a different kind—coal, natural gas, oil, 
limestone, and other non-metallics. Six 
out of seven parties in Alberta will 
work in the foothills. The Pre-Cam- 
brian shield is now well known for the 
variety and importance of its mineral 
wealth. Sixteen parties will be scat- 
tered through this huge region of 
nearly two million square miles. Cir- 
cumstances influencing the distribution 
of two of these parties are noteworthy. 
Construction of the Hudson Bay rail- 
way to Churchill has already turned the 
attention of prospecting companies to 
the Hudson Bay region and rendered 
it comparatively easy for the Survey to 
send one field party to an area near 





Chesterfield Inlet. Another party will 
be sent by airplane to a mineralized 
area in northern Saskatchewan that 
could only be reached by weeks of 
travel by canoe. A fourth geological 
province, noted for the variety of its 
minerals, is the Appalachian-Acadian 
region of southeastern Quebec, Nova 
Scotia, and New Brunswick. Nine 
parties will work there. 


a 


U. S. Smelting to Absorb 
Bingham Mines 


HE United States Smelting, Re- 

fining & Mining Company has 
exercised its option to purchase all 
of the properties and assets of the 
Bingham Mines Company, owning 1,800 
acres of mining land at Bingham, Utah, 
and the Victoria and Eagle and Blue Bell 
mines, at Eureka. A total of 50,000 
shares of United States Smelting stock 
is to be set aside to be exchanged for the 
outstanding 50,000 shares of Bingham 
Mines Company stock on a share for 
share basis. This gives the Bingham 
Mines property a valuation of approx- 
imately $2,750,000, estimated on the 
present market value of United States 
Smelting stock. Bingham Mines stock- 
holders will vote on the proposed sale 
of their holdings on June 27. 

Under this agreement, United States 
Smelting practically doubles its hold- 
ings in Bingham, besides getting two 
producers in the Tintic district. Entry 
through the Mascotte tunnel of the 
Ohio Copper Company at Bingham will 
greatly facilitate development of the 
Bingham properties. 


—fo— 


Keeley Development on Upper 
Levels Still Yielding Ore 


EVELOPMENT WORK on the 

upper levels of Keeley Mines, at 
South Lorrain, Ont., is still yielding 
good mill ore. Production figures for 
the first quarter do not show the effect 
of the high-grade ore recently struck on 
the lower contact. At the end of April, 
this vein had been drifted on for a 
length of only 20 ft, Work on the lower 
contact is being carried on through the 
shaft of the Frontier mine, the head- 
frame and compressor house of which 
were recently destroyed by fire. 
Arrangements have been completed to 
use the old compressor plant of the 
Wettlaufer mine to permit continuing 
work. 


—o— 


Lehi Tintic Near 800 Ft. 


Sinking of the Lehi Tintic shaft is 
nearing the 800 level at its property, in 
the Tintic district, Utah. Guy W. 
Crane, Salt Lake geologist, is directing 
development. The Tintic Empire drift 
is being advanced steadily. Consolida- 
tion of the two mines is practically com- 
pleted. 
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The Tybo flotation plant of Treadwell Yukon in Nevada. Below 
the mill are the machine shop, store rooms, and bunk houses. 


Treadwell Yukon Preparing to 
Increase Tonnage at Tybo 


LTHOUGH the new lead-zine con- 
centrator of Treadwell Yukon, at 
Tybo, Nev., has not yet treated more 
than 200 tons daily, this figure will 
probably be increased to 350 tons daily 
as soon as the company can put in 
more chutes underground and _ start 
operation of the second ball mill. The 
delay in installing chutes, and, there- 
fore, in production underground, re- 
sulted from the company’s desire not 
to put ore on the dump when a mill 
would be available within a short time, 
according to W. H. Blackburn, manager 
of the Nevada mines of Treadwell 
Yukon. Both mining and milling plant 
have operated smoothly during the first 
month. Operations started on May 12. 
Part of the ore being milled is 
oxidized, but the recovery is said to be 
satisfactory, although the percentage 
has not yet been determined. The ratio 
of concentrationg is lead, 13:1, and 
zinc, 10:1. Lead concentrate contains 
65 per cent lead, 3 per cent zinc, 0.09 
oz. of gold, and 83.46 oz. of silver per 
ton. It is shipped to the American 
Smelting & Refining plant at Selby, 
Calif., for smelting. The zinc concen- 
trate contains 8 oz. of silver per ton, 
50 per cent zinc, and 1 per cent lead. 
This is shipped to the Sullivan Mining 
electrolytic zinc plant at Kellogg, Idaho. 
Lloyd C. White, of Burch, Hershey & 
White, San Francisco, designed the 
plant to treat 250 tons of ore daily, but 
when the second ball mill goes into 
operation, probably about June 25, the 
capacity will be 300 tons and possibly 
350 tons daily. 

Power for the Tybo operations is sup- 
plied by the California-Nevada Power 
Company. Ore is delivered through 
the new  three-compartment vertical 
shaft, equipped with a Nordberg hoist 
formerly used at the Midway shaft of 
Tonopah Divide, to the receiving bin 
at the shaft collar. From this bin 
it is delivered to a grizzly, spaced 
4 in., oversize from which goes to an 
18x30-in. Blake crusher, set to crush to 
4 in. The entire product is carried by 


a 24-in. belt conveyor to a 3x8-ft. 
vibrating screen, which takes out 3-in. 
undersize. The oversize is delivered 
to a 30-in. sorting belt, where mine 
wood, steel, and waste will be picked out. 

The sorting belt delivers its product 
to a 4-ft. Symons cone crusher, which 
reduces the ore to $ in. This material 
joins the undersize from the vibrating 
screen, and both are carried by a 20-in. 
conveyor belt over a weightometer and 
thence to the 1,400-ton mill receiving bin. 

From this bin, ore is drawn by 
roll-type feeders to two 8x4-ft. Har- 
dinge ball mills, which grind in closed 
circuit with two 6x25-ft. Dorr classi- 
fiers. Overflow from the classifiers 
goes to a 24x8-ft. Hardinge thickener 
and underflow from the thickener goes 
directly to the lead flotation machine, 
being automatically sampled en route. 
The lead flotation machine consists of 
sixteen 18-in. Minerals Separation 
cells, directly driven by eight motors 
with Texrope drives. Lead concentrate 
from the flotation machine is elevated 
by a Wilfley pump to a 24 x 8-ft. Har- 
dinge thickener, and thence to a 5 ft. 
4 in. by 8 ft. Oliver filter. 

From the filter the concentrate is 
conveyed by an 18-in. belt conveyor to 
bins and thence by truck to Tonopah. 
Tailing from lead flotation goes to a 
Minerals Separation machine, which 
makes a zinc concentrate. This product 
is then thickened and filtered in dupli- 
cate units of the lead-treatment section. 


—_— 


Ask for Increase in 
Barytes Import Duty: 


N INCREASE from $4 to $8 per 

ton in the tariff on crude barytes 
ore was advocated by W. C. Wolf, 
representing Superior Mineral, of St. 
Louis, during the hearing, June 18, on 
the chemical schedule before a_sub- 
committee of the Senate Finance Com- 
mittee. Mr. Wolf informed the com- 
mittee that the imported ore is laid 
down in this country at $11.50 per ton. 
No increase in the present duty of $4 
per ton is carried in Paragraph 69 of 
the tariff bill as it passed the House. 
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A request for an increase from 25 
per cent to 40 per cent on tungsten and 
molybdenum chemicals and their trans- 
fer from the metals to the chemical 
schedule was made by V. R. Lansingh, 
of New York City, representing tung- 
sten and molybdenum refiners. 

B. D. Saklatwalla, representing the 
Vanadium Corporation, Bridgeville, Pa., 
stated that the rate of 40 per cent ad 
valorem provided by Paragraph 92 of 
the House bill on vanadic acid is satis- 
factory, but he suggested that the 
organic compounds of vanadium should 
be mentioned by name. 


—{o— 


Sunshine Mill to Handle 
Larger Tonnage July 1. 


[ NSTALLATION of additional equip- 
ment at the mill of Sunshine Mining 
will be completed and the enlarged mill 
in operation about July 1, according to 
reports from Wallace, Idaho. Develop- 
ment of ore reserves at the property 
justified an increase in capacity from 
125 to 200 tons daily and has also re- 
sulted in an increase in the dividend 
rate from 12c. to 20c. annually. 

During the last year, Sunshine Min- 
ing completed a modern boarding house 
with capacity for 100 men. A new tun- 
nel has been driven 1,500 ft., which will 
shorten the haul to the mill about 500 
ft. and which will also be placed in 
service about July 1. According to 
John Sawbridge, president of the com- 
pany, 700 ft. of ore has been opened on 
the 700 level and ore is still in both 
faces of the drift. On the 900 level, 
this ore has been opened for 600 ft. 


= fo 


North Standard Sinking 
Winze on Brecciated Zone 


Sinking of the North Standard winze, 
in the East Tintic district of Utah, is 
being continued in a brecciated zone, 
lying on a porphyry-limestone contact, 
which it has continued from the 800 
level to below 1,200 ft. Large quanti- 
ties of gas encountered in sinking made 
exploration impractical temporarily, but 
a new blower has been installed to facili- 
tate operations. 

—o— 


Callahan Zinc-Lead Options 
Dobson Jim Mine 


Callahan Zinc-Lead has taken a 
three-year option on the Dobson Jim 
property, in the Coeur d’Alene district 
of Idaho. The property consists of four 
claims. The main development at the 
property is a tunnel about 600 ft. long, 
of which about 500 ft. is said to show 


ore, 
— 
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Madrona Starts Dredge 


The new gold dredge of the Madrona 
Gold Dredging Company, above Junc- 
tion City, Trinity County, Calif., has 
been placed in operation. It is a 9 cu.ft. 
wooden-hulled dredge. 
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Western Exploration Opens 
Ore at Mammoth Property 


RIFTING on the No. 6 level of 

the Mammoth mine, of Western 
Exploration, near Silverton, B. C., has 
disclosed 4 ft. of ‘galena and 4 ft. of 
massive mixed lead and zinc sulphides 
over a length of 50 ft., with the drift 
still in ore. On this level the shear 
zone is 20 ft. wide. This ore is the 
upward extension of that opened for 
300 ft. on No. 7 level, where the shear 
zone averages 25 to 35 ft. Ore in No. 
7 level has not been drifted on, but 
has been opened by a series of cross- 
cuts from a drift on the footwall. A 
raise has been put up 350 ft. on the dip 
of the lode on the footwall from No. 
7 to No. 6. Owing to the way the lode 
rolls in and out, a good deal of the 
raise is in ore. The lode has gradually 
widened with depth; in No. 4 level it 
was only 6 ft. across. 

The Mammoth adjoins the old Stand- 
ard mine, which paid its shareholders 
$2,700,000 in dividends and left some 
$400,000 undisbursed in the treasury, 
the interest on which has been used 
in searching for another mine. West- 
ern Exploration bought the Standard 
mine and equipment last year, and re- 
conditioned the flume and the hydro- 
electric and compressor plants for use 
at the Mammoth. When the Mam- 
moth has been brought to production it 
will explore the Standard at greater 
depth. 

ee 


Tonopah Subsidiary to Build 
Mill Near Silverton 


ONSTRUCTION of a mill and a 

6,000-ft. tramline is being under- 
taken at the Buffalo Boy mine, near 
Silverton, Colo., by Vertex Mining, a 
subsidiary of Tonopah Mining. The 
selected mill site has been surveyed, and 
a contract has been awarded to Hamil- 
ton & Gleason, local contractors, to 
grade and excavate the mill foundation. 
The route of the tramline has been sur- 
veyed by O. H. Metzger, formerly as- 
sistant superintendent of the Sunnyside 
mine of U. S. Smelting, Refining & 
Mining, and tower construction will be 
rushed. 

The Buffalo Boy is a gold property. 
Operations at the mine are now being 
centered on driving of a drift 400 ft. 
below the main tunnel level. The ap- 
proximate cost of the construction work 
which will be undertaken by Vertex 
Mining is given as $250,000. 


oe 
Granada Obtaining Good 
Results at Depth 


On the 600 level of the Granada mine, 
in the Rouyn district of Quebec, the 
vein has been opened up for a length 
of about 150 ft., showing a good grade 
of gold ore over a width of 4 ft. This 
is the most promising development on 
the property to date, and it is in a sec- 
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tion that had not previously been de- 
veloped on any other level. Granada is 
being developed entirely as a gold prop- 
erty, and is in this way distinct from 
most of the Rouyn mines which carry 
copper-gold or copper-zinc ores. 

ye 


About 2,250 Men Employed 
in “Inco” Expansion Work 


ETWEEN construction work on 

.the new smelter at Copper Cliff 
and the Frood mine development, ap- 
proximately 2,250 men are employed in 
pushing ahead the big expansion pro- 
gram of the International Nickel Com- 
pany in the Sudbury district. These 
figures are exclusive of the construc- 
tion crews in the employ of contractors 
for the Ontario Refining Company, on 
whose $5,000,000 refinery construction 
program work is just now getting well 
under way. The Frood development 
alone is employing 1,400 men, and ap- 
proximately 850 men are employed in 
construction at Copper Cliff. The new 
smelter. stack, which when completed 
will be 510 ft. high, and the third 
largest chimney in the world, is rearing 
itself skyward. Three new electro- 
lytic refinery units are being installed 
at Port Colborne. 


— Qo 


Amity Shipping Ore From 
Development to Noranda 


Amity Copper, operating in the 
Boston Creek area of northern Onta- 
rio, is shipping two more cars of de- 
velopment ore, without sorting, from 
the 600 level. This is being done to 
obtain bulk assays from a larger body 
of ore. Last year Amity made about 
eight or nine shipments to the Noranda 
smelter in the Rouyn district. Ship- 
ments were suspended so that the 
shaft might be deepened to 600 ft. and 
lateral work done to cut the orebody 
at that horizon. 


ee 


Montana Lead Buys Mine 
Once Owned by J. J. Hill 


Montana Lead has taken over the 
Red Mountain group of claims, near 
Rimini, Mont., which was owned by 
James J. Hill, founder of the Great 
Northern Railway. Since his death 
these properties have been tied up in 
his estate and no work has been done. 
T. B. Barbour, of Helena, Mont., and 
George Norman Slade, of St. Paul, 
Minn., head the Montana Lead Com- 
pany, which is driving a new tunnel to 
tap the orebodies. 
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Teck Hits Ore at 3,000 Ft. 


The Teck-Hughes Gold, in the Kirk- 
land Lake district, has now cut its vein 
system on the 25th level, a total depth 
of 3,000 ft. Widths and assays are not 
yet available, but the management is 
understood to be pleased with the results. 


Will Erect Power Plant for 
New Guinea Gold Field 


INING TRUST, which controls 

Ellyou Goldfields Development, 
has decided to proceed at once with the 
erection of a hydro-electric power plant 
at the company’s holdings in the New 
Guinea gold field and with construction 
of a railroad, the survey for which is 
now being completed. The Bulolo 
River, which is 5 miles from the field, 
will provide sufficient power for all re- 
quirements. About 14,000 hp. will be 
available, and estimates for a hydro- 
electric plant are now being prepared. 

The New Guinea gold field, which 
was discovered about two years ago, is 
only 30 miles in a direct line from the 
coast, but the elevation is 6,700 ft. above 
sea level, and the vegetation is extremely 
dense. Natives carrying 50-lb. loads 
take seven days to traverse 100 miles to 
the coast by forest tracks at present. 
Airplanes, which are the principal 
means of transportation, take only 50 
minutes, but the cost is 8d. per pound 
transported. Construction of a railroad 
will take until the end of 1931, accord- 
ing to estimates by Arthur Dickinson, 
consulting engineer for Ellyou Gold- 
fields, and will cost about £250,000. The 
length will be about 100 miles. 

The company’s holdings are in two 
contiguous areas—the Edie Creek area, 
or plateau, and the Wau area, 3,500 ft. 
below. Valuable gold reefs have been, 
discovered at about twenty different 
points. On the plateau, underground 
work now totals 1,330 ft., showing an 
average width of 48 in. and an average 
assay of 77s. per ton, according to 
Leslie Urquhart, chairman of Mining 
Trust. These adits have given backs of 
up to 300 ft., so that already a substan- 
tial tonnage has been proved. However, 
Mr. Urquhart declares this must be re- 
garded as negligible when compared 
with the possibilities of the whole field. 
In addition, surface work has been done 
over a length of 2,850 ft. of reef on the 
surface, showing an average width of 
49 in. and an assay value of 36s. 

Work on reefs at the Wau, or lower, 
area was started much later. However, 
several lode formations have been dis- 
covered so far, the average of five being 
44 ft. in width, assaying 53s. per ton. 
In addition, the company has available 
in its alluvial workings about 2,500,000 
cu.yd. of gold-bearing material, averag- 
ing 12s. per cubic yard. Production 
from this source between October, 1926. 
and December, 1928, was 263,654 oz. of 


Id. 
gold ae 


Benmore to Operate Mines 
Near Tooele, Utah 


Benmore Consolidated Mines _ will 
develop several Harker canyon prop- 
erties in the Columbia mining district 
near Tooele, Utah. Mines included in 
the consolidation are the Sharp Lead, 
the Sunday, and the Caldwell claims, 
totaling 900 acres. The Smith tunnel 
is being retimbered preliminary to ad- 
vancing it further into the formation. 
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The Phelps Dodge smelter at Douglas, Ariz., with water-cooling 
installation in foreground 


Copper Queen Smelter Making Changes 
That Will Cost About $1,000,000 


Anode Casting Equipment, Similar to Installation at Clifton, and 
New Crushing, Sampling, and Bedding Plant Will Be Added 
by Phelps Dodge to Its Branch at Douglas, Ariz. 


A of an anode casting plant 
and a new bedding and preparation 
plant to the Copper Queen smelter of 
Phelps Dodge, at Douglas, Ariz., will 
cost about $1,000,000, according to an 
announcement made by P. G. Beckett, 
general manager of the company. The 
anode casting plant will probably be 
along the same lines as that at the 
Clifton smelter of the company, and is 
being undertaken because of the con- 
struction of a new copper refinery at 
El Paso, Tex., by Nichols Copper, 
Phelps Dodge, and allied interests. 
Shipment of copper in the form of 
anodes, instead of the usual blister bars, 
will save melting and casting at the re- 
finery. Mr. Beckett’s statement on the 
new improvements follows: 


“Plans have been formulated and ap- 
proved for expending close to $1,000,000 
in improvements within the next year at 
the Copper Queen reduction works at 
Douglas. 

“The largest part of this money will be 
expended on a crushing, sampling and bed- 
ding plant. This department in the smelter 
is known as the preparation department and 
puts the ores and fluxes in proper condi- 
tion for roasting and smelting. The pres- 
ent preparation department is practically as 
old as the smelter itself, and very few 
changes have been made in it since its 
original design. The new plant that will 
take its place will crush the ore very much 
finer than the present equipment can, and, 
in general, the ores and concentrates will 
be handled by more mechanical methods 
than at present possible. 

“The bedding plant will consist of five 
stalls, 40 ft. wide and 200 ft. long, and each 
stall will hold 11,500 tons of mixed ores 
and concentrates. The material will be fed 
to any bed desired from an overhead con- 
veyor and a reclaiming machine will re- 
claim the material from the stalls and de- 
liver to a belt leading to the roaster plant. 

“The location of this new crushing, 


sampling and bedding plant will be north- 
east of the converter building, and the 
entire installation will be very much closer 
to the furnaces than the present plant. 
The cost of this new installation will be 
somewhat over $750,000. : 

“The other new improvement at the 
Douglas reduction works, which is esti- 
mated to cost somewhat over $150,000, will 
be an anode plant. At the present time the 
Copper Queen reduction works ships its 
output as blister copper in bars which, 
when they reach the refinery, have to be 
remelted before being cast into anodes. 
The smelter in its new plant will cast 
anodes direct, thereby eliminating the re- 
melting at the refinery. This anode plant 
will be installed at the north end of the 
present converter aisle. 

“Shipments of anodes from the smelter 
are expected to be made as soon as the 
new refinery at El Paso is complete, which, 
as at present estimated, will be about the 
end of the present year. 

“Of these two construction jobs, the 
anode plant will be completed first, and the 
preparation plant will probably not be com- 
pleted until the early part of next year. 
Neither job will call for a great number 
of additional men, on account of the de- 
signing and field work being spread over 
a period of about nine months.” 


te 
Build 300-Ton Mill at 
Chase Mine, Near Prescott 


Construction of a 300-ton selective 
flotation mill has been started at the 
Chase mine, in the Senator district of 
Arizona, south of Prescott. At a re- 
cent meeting of the board of directors 
R. G. Chase, of Prescott, was re-elected 
president and $300,000 was appropri- 
ated for building the mill and for de- 
velopment work in the mine. High- 
grade zinc ore, 4 ft. wide, is reported 
to have been struck in crosscutting. 
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Altar & Cananea Cleaning 
Shaft at Copper Prince 


W O8K of cleaning out the main 


shaft at the Copper Prince prop- 
erty, one of a group of six claims 
owned by Altar & Cananea Mining 
about four miles south of the American- 
Mexican boundary, near Tucson, Ariz., 
has reached a depth of 150 ft. This 
operation will be continued, and the 
shaft will probably be deepened to 
500 ft. A winze has been sunk from a 
crosscut near the Smelter shaft on this 
property, and 12 ft. of high-grade ore 
has been cut. A 70-ton blast furnace 
was formerly operated on this property, 
but the present company believes that 
a larger plant is justified. 

Dr. Frank T. Hogeland, chief sur- 
geon of Greene Cananea, is president 
of the Altar & Cananea, and other 
Greene Cananea officials, including 
William Catron, superintendent, and 
N. C. Thompson, chief of the employ- 
ment department, are directors. The 
company also owns three other claims 
about 20 miles south of the Copper 


Prince. 
— she 


Electrolytic Zinc Finishing 
Mill at Rosebery, Tasmania 


ONSTRUCTION of a 500-ton mill 

at Rosebery, Tasmania, is nearing 
completion, according to recent reports 
from Australia. Electrolytic Zinc is 
building this plant to treat lead-zinc ore 
from the Hercules mines, about 5 miles 
from Rosebery. These properties were 
purchased from the Mount Read & Rose- 
bery Mines, Ltd., in 1920,-and for sev- 
eral years Electrolytic Zinc has been 
operating an experimental plant at 
Zeehan to test this ore. 

Ore will be delivered to the mill from 
the mines by means of a cable tramway. 
Concentrate will be shipped over the 
Emu Bay railroad to Burnie, where 
large storage bins will be built to store 
the concentrate for shipment to Risdon, 
near Hobart, Tasmania. 


— Go 


Seneca Copper Increasing 
Scale of Operation 


| janie from Seneca Copper 
has increased sufficiently to keep one 
stamp head at its mill, in the Michigan 
copper district, in constant operation 
and another head in commission half 
time. The Fahrenwald flotation unit in 
the stamp mill is yielding good results, 
and eventually all heads in the mill 
will be similarly equipped. 

High-grade ore is coming from the 
bottom levels of No. 1 shaft and from 
the 17 and 18 levels of No. 2 shaft. The 
3 level drift north from No. 1 shaft is in 
good ground about 1,000 ft. north of 
No. 2 shaft. Sinking to the 10 level is 
under way in No. 1 shaft. After this 
level is reached, a plat will be cut and 
a crosscut driven to the vein, which is 
estimated to be 85 ft. distant at this 
point. 
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New Hoist Now Installed 
at Eureka Standard Mine 


NSTALLATION of the new Well- 

man-Seaver-Morgan electric hoist 
has been completed at the Eureka 
Standard mine, of Tintic Standard 
Mining, in the Tintic district, Utah. 
However, considerable surface work 
must be completed before ore can be 
handled through the Eureka Standard 
shaft. The old gallows frame is being 
used at present while a new steel head- 
frame is being erected. In the mean- 
while, shipments of ore are being made 
through the Tintic Standard shaft, 
which is connected underground with 
the Eureka Standard workings. 

Sinking of the shaft is now very 
near its objective of 1,300 ft. At last 
report it had reached the 1,250 level. 
Extension of a spur from Dividend to 
the Eureka Standard shaft by the 
Denver & Rio Grande Western rail- 
road is being considered. The distance 
is about a mile. 


—o— 


Strike Ore North of Beck 
Fault in Chief Con. Ground 


a on the 1,400 level of 
the Prescott-Piatt lease have opened 
up the first sizable orebody found in 
Chief Consolidated ground north of the 
Beck Fault, in the Tintic silver-lead 
district, Utah. Other companies have 
produced from ground north of the Beck 
Fault, but Chief Consolidated has never 
had that fortune heretofore. The stope 
has been opened up for a width of four 
sets and a height of five sets. The ore 
is carbonate and is netting from $1,000 
to $1,700 a carload after smelter and 
railroad deductions. 

In the eastern part of the district, 
Chief Consolidated has developed the ex- 
tension of its Eureka Lilly orebody from 
which it has produced in the upper 
levels on its 750 level. This ore has 
been drifted on for 40 ft. and for a 
width of 20 ft., according to Cecil Fitch, 
general manager of the company, with- 
out finding the limits. Crosscutting is 
now being done on the 800 and 1,200 
levels to reach this orebody. 


—>— 


A. S. & R. Obtains Control 
of East Utah, at Park City 


TOCK control of East Utah Min- 

ing, owning properties in the Park 
City district, Utah, has been acquired 
by American Smelting & Refining for 
the purpose of a geologic examination, 
according to A. H. Means, manager of 
the western mining department of the 
company. East Utah intends driving 
on a promising lead in the Hawkeye- 
McHenry shear zone, with which the 
Park Utah Consolidated orebody is 
associated. American Smelting & Re- 
fining also recently acquired extensive 
properties in this district near the 
Silver King Coalition mine. 

In addition, the company is contin- 


2016 


C. M. & S. Uses Plane 
for Examination Work 


ECENTLY, W. M. Archi- 


bald, manager of mines for 
the Consolidated Mining & Smelt- 
ing Company of Canada, made 
his first trip in an airplane, when 
he went from Vancouver to the 
Old Sport mine, at the northern 


extremity of Vancouver Island, 
made his examination, and re- 
turned in the same day. By the 
old method the trip and examina- 
tion took from seven to ten days. 
This converted him to the value 
of the airplane for his work, and 
he now has purchased a Moth 
plane. Consolidated is leveling a 
field at its Warfield experimental 
farm, near Trail, for his use. 


uing work at the Silver Reef mine, 
near St. George, Utah, where a shaft 
has been sunk to 300 ft. Crosscuts are 
being driven on the 300 and 460 levels. 
About 250 ft. are being driven monthly. 
At the California shaft of this property, 
a Cameron No. 9 pump has been in- 
stalled and the shaft is being un- 
watered for exploratory work. 

On the west shore of Great Salt 
Lake, about 60 miles from Salt Lake 
City, American Smelting & Refining 
is developing a low-grade silver-lead 
property, known as the Monarch mine. 
A shaft is being sunk to check results 
of geophysical surveying. 


—“Yo— 


Main Range Shaft of North 
Butte Completely Unwatered 


T the Main Range property of North 

Butte Mining, in the eastern part of 
the Butte district, the shaft has been 
unwatered to the bottom, or 2,200 level, 
and a new lead-covered cable is being 
strung from surface to the bottom. A 
10-in. pipe is being installed for pump- 
ing from the 1,200 level to the bottom, 
where a 16x18-ft. station is being cut. 
Two electric plunger pumps, each 
having a capacity of 1,200 g.p.m., have 
been ordered. 

Shipments from the company’s Gran- 
ite Mountain mine totaled 4,650 tons of 
copper ore during May, and this will 
probably be increased to about 6,500 
tons this month. The company is em- 
ploying about 300 men at both its prop- 
erties. Two orebodies have been struck 
at the Granite Mountain, of which one 
is virgin. About midway between the 
Granite Mountain and Speculator shafts 
a crosscut was driven in a southerly 
direction and cut a vein 6 ft. wide, of 
which 2 ft. was high-grade ore. Drift- 
ing east and west along the vein is now 
being done. The other orebody has 
been found north of the shaft between 
the 2,000 and 2,200 levels, and is a con- 
tinuation of an orebody that was mined 
before the property was closed. This 
ore is 8 ft. wide. 





May Build Smelter 
at Lois River Site 


T the request of Consolidated Min- 
ing & Smelting of Canada, the Brit- 
ish Columbia government has withdrawn 
from location all unalienated land within 
an area of 30 squares miles around the 
proposed site for the hydro-electric 
station on the Lois River, pending the 
decision of the Provincial Water Board 
as to the granting of water rights on 
this river, for which both Consolidated 
and the Powell River Paper & Pulp 
Company have applied. 

Though no official reason for the 
granting of the reserve has been made 
public, the belief is that the land is for 
a copper smelter and refinery in the 
event Consolidated is granted the water 
right. The large area sought would be , 
to prevent subsequent litigation for 
damages from smelter fume, and the 
object of the reserve is to prevent specu- 
lators from buying the land before the 
Water Board reaches its decision. The 
site would be an ideal one for a smelter ; 
it is about 60 miles by water from the 
Nanaimo coal field and ample low-grade 
siliceous copper ore and high-grade 
limestone for fluxing purposes are 
available near at hand on Texada Island. 


fe 


Change Butte Madison Mill 
to Flotation Methods 


NSTALLATION of an _ eight-cell 

Minerals Separation flotation machine 
is now being made in the Butte Madi- 
son mill, at Rochester, Mont. This will 
make the capacity of the plant 60 tons 
daily, from which about 15 tons of con- 
centrate will be produced. Power for 
the mill is obtained from a 75-hp. Diesel 
engine. With the addition of flotation 
to the treatment, the ore will go through 
the following process: Crushing will be 
done in a Colorado Iron Works crusher 
and a 5x4-ft. ball mill of the same make. 
After classification the coarse product 
is passed to three James tables and the 
fine product to the flotation department. 
A car of table concentrates was recently 
shipped which assayed 27.4 per cent 
lead, 4 per cent zinc, $5.40 in gold, and 
16.9 oz. of silver to the ton. Increases 
may be made in the capacity of the con- 
centrator at a later date. 


- — fo 


New Nickel-Copper Find 
Reported in Saskatchewan 


A new find of copper-nickel ore is 
reported in the district lying between 
Lac La Ronge and Rottenstone Lake, 
in northern Saskatchewan. The ore is 
pyrrhotite, carring disseminated chalco- 
pyrite and nickel. Engineers for Con- 
solidated Mining & Smelting and 
Dominion Explorers are now under- 
stood to be on the ground. Consolidated 
now has a drilling outfit exploring a 
nickel-copper deposit on the shore of 
Rottenstone Lake, but the prospectors 
who discovered the latest find declare 
it larger than the Rottenstone Lake de- 
posit. 
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Societies, Addresses, Reports 
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Buyers and Sellers of Tin Discuss 
Market at Association Dinner 


N INFORMAL dinner of the 

American Tin Trade Association 
was held Wednesday evening, June 12, 
at the Planters Restaurant, New York, 
attended by about 100 members of the 
trade, including the representatives of 
many of the large consumers through- 
out the country, there being an espe- 
cially good representation of the tin- 
plate industry. C. S. Trench presided 
and said that the dinner represented the 
first general gathering of buyers and 
sellers of tin that has ever been held in 
this country, and that it was the hope 
of the present officials of the association 
that it will become an annual event. 
In fact, it is the carrying out of one of 
the purposes for which the association 
was formed—namely, to foster a frank 
and friendly intercourse among its 
members. 

“As I see it,” said Mr. Trench, “the 
association represents to the tin trade 
what the rules committee does to the 
golfers—it cannot remove the hazards 
or widen the fairway, or make the 
course easier, but it can and does see 
that fair rules shall apply and be ob- 
served by all. The market rewards 
those who either by good skill or good 
fortune keep out of the bunkers and 
brooks, and penalizes these of us who 
foozle their drives and end by missing 
short puts. It cannot be otherwise, but 
it can be seen to that all play the game 
fairly. 

“Probably one of the most aggravating 
things about the tin game is that the 
course is constantly being altered and 
rearranged, and, if we are to believe 
current rumors, a certain group is un- 
dertaking an entirely new layout. 
Hitherto the tin links has been a free 
affair, which, though possessing certain 
advantages, has also had its drawbacks, 
in that some of the players have ap- 
parently felt no interest in preserving 
the course in good condition for the 
benefit of those who follow after. It 
remains to be seen whether a new man- 
agement will displace the old manage- 
ment, and whether the playing condi- 
tions will be any better than they are 
now. Meanwhile, the old struggle to 
beat Colonel Bogey is carried by both 
buyers and sellers with zest and occa- 
sional satisfaction.” 

A. B. Parsons, who, a year ago, when 
most of the trade was thinking of tin 
prices in the 50’s and 60’s, furnished a 
striking summary and forecast under the 
caption “Is 45-Cent Tin Likely,” gave 
an interesting address, and in summing 
up the situation he stated four conclu- 
sions that he had reached: 

1. Left to its own devices and viewed 


from the standpoint of statistics, the out- 
look for the tin market during the re- 
mainder of 1929 is for little advance in 
prices and a probable decline. 

2. If the London “group” continues 
to take metal out of the market, the sta- 
tistical position may be kept from fur- 
ther deterioration, but the effect on 
sentiment of the knowledge that this is 
being done will tend to offset the ad- 
vantage gained. 

3. The formation of an effective as- 
sociation of producers, if accomplished, 
should “stabilize the industry’—a 
euphoneous phrase which may be trans- 
lated as “advance the price.” 

4. The prevailing unfavorable market 
doubtless has had, and will have, the 
effect of dampening enthusiasm for the 
installation of new dredges and other 
equipment, so that, with a steady in- 
crease in consumption, the outlook for 
the future—say two or three years 
hence—is good. 

J. W. Furness, Chief of the Minerals 
Division of the U. S. Department of 
Commerce, made a plea for research on 
pig tin. He called attention to the fact 
that no effort has been made to increase 
the use of tin, as has been done for 
other metals, particularly mentioning 
nickel as an example. He pointed out 
that after the war the consumption of 
nickel dropped 40 per cent, but as a 
result of scientific research and efforts 
to extend the use of nickel a phenomenal 
increase in the consumption has oc- 
curred during the last year. 

John Hughes, of the U. S. Steel Cor- 
poration, which is the largest consumer 
of tin in the world, made an interesting 
address. He said among other things 
that the Steel Corporation always bought 
tin for future delivery in the primary 
markets, and although this policy, on 
account of the decline in tin, resulted 
in a high cost on supplies at present 
being received, still, in his view, it was 
the only safe policy that the company 
could pursue. He called attention to 
the dangers of consumers’ not making 
provision for their future requirements 
and said that a hand-to-mouth policy is 
more or less dangerous to any consumer 
using substantial tonnages. He took oc- 
casion to pay a tribute to the importers, 
dealers, and brokers who supply tin to 
the consumers and said they were 
worthy of the support of the trade gen- 
erally. He said the Steel Corporation 
is in favor of broad markets and free 
competition, and he welcomed the forma- 
tion of the American Tin Trade Asso- 
ciation, not only for its value as a factor 
for sure and fair practices in the trade, 
but also for making frank and friendly 
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intercourse among all interests con- 
nected with this important and essential 
metal. 

W. F. Kemble, of Patifio Mines & 
Enterprises, gave some interesting facts 
regarding tin mining in Bolivia and 
especially as regards the Patifio inter- 
ests, which produce nearly one-half the 
Bolivian output. He stated that the 
company’s activities are confined to pro- 
ducing the concentrates, and its policy 
is to sell them as quickly as produced 
to the smelters in England and on the 
Continent, at current market quotations. 
The evening closed with the showing of 
moving pictures of tin mining in Bolivia 
by the courtesy of the Patifio company. 


fo 


Dr. Bain Describes Recent 


Visit to Colombia 


R. H. FOSTER BAIN, secretary 
of the American Institute of Min- 
ing and Metallurgical Engineers, spoke 
on Thursday, June 13, before the New 
York section, A.I.M.E., giving some im- 
pressions gained on his recent trip to 
Colombia, South America, from which 
he had just returned. Dr. Bain went 
to Colombia late in March as the United 
States representative on an international 
committee to devise new oil legislation 
for that republic. His talk was devoted 
largely to a general description of 
Colombian customs, racial and socio- 
logical characteristics of the inhabitants, 
geological and geographical conditions, 
and recent economic and _ legislative 
trends. From a standpoint of the eco- 
nomic geology of the non-ferrous metals, 
Colombia has so far been important only 
as a producer of gold and platinum. 
The attendance was the largest at any 
recent meeting of the New York section. 
Incidentally, it was held in the club- 
rooms of the Building Trades Employ- 
ers’ Association, on the 26th floor of 
the Park Avenue Building, at 2 Park 
Avenue. This new meeting place cre- 
ated a favorable impression on the mem- 
bers. R. M. Roosevelt, chairman of the 
section, announced that in the future all 
section meetings would be held there. 
o, 


—fo— 


Institute of Metals to 
Meet in Germany 


LARGE attendance is promised at 

the forthcoming German meeting of 
the Institute of Metals. To be held in 
Dusseldorf on Sept. 9-12, this will be 
the first meeting of the Institute to take 
place in Germany. The conference is 
being held by invitation of the Verein 
Deutscher Ingenieure and of the 
Deutsche Gesellschaft fur Metallkunde. 
Though participation in the meeting 
will be limited to members of the In- 
stitute, non-members desirous of taking 
part can be elected—provided that their 
qualifications are satisfactory—in time 
to take part in all the proceedings at 
Dusseldorf, if their applications are re- 
ceived not later than July 4 by the sec- 
retary, G. Shaw Scott, 36 Victoria St., 
London, S. W. 1., England. 
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MARKET AND FINANCIAL NEWS 


a 


June Dividend Total Establishes 
a New Record 


HE TOTAL of American mining 
company dividends disbursed in 
June continued the record-breaking 
achievements of recent previous 
monthly totals. Not only does this 
month’s total constitute a new record 
for the month of June by a margin 
of approximately $14,000,000, or 43 
per cent, but it exceeds also the record 
total for any previous individual month 
—that of December, 1928—by about 
$3,000,000, or 7 per cent. Again, as 
in the establishment of other monthly 
dividend records recently, increased 
disbursements by the copper companies 
account largely for the tremendous 
gain, though the iron mining and steel 
manufacturing company dividends have 
begun to show some improvement as 
a result of the sustained high rate of 
operations in that branch of industry. 
Compared with the list for June, 
1928, the following copper companies 
reported larger dividend rates this 
month: Calumet & Arizona, Calumet & 
Hecla, Mohawk, Mother Lode Coali- 


tion, Nevada Consolidated, Isle Royale, 
Nichols Copper (actual distribution in 
May), Tennessee Copper & Chemical, 
Utah Copper, and Chile Copper. As 
a result of financial readjustments ef- 
fected during the last year, the total 
of dividend payments by American 


Metal, and International Nickel of 
Canada, both companies with some 
copper production interest, is appre- 


ciably greater than a year ago. Inland 
Steel reports a substantial increase in 
its regular quarterly dividend payment, 
and Cleveland-Cliffs Iron announced a 
special disbursement that, altogether, 
improved the iron-mining company 
dividend total measurably. Among the 
miscellaneous mining companies, Day- 
rock Mining, Coeur d’Alene silver-lead 
producer, appears in the June list for 
the first time; General Development, 
the Lewisohn holding company, an- 
nounces a resumption of dividends 
after an absence of more than a year; 
and Utah-Apex, producer of silver, 
lead, zinc, and copper in the Bingham 


E.@M.]. Compilation of Mining Dividends and Yields for June, 1929 


Per Cent 

£ : Annual 

Companies in the United States Situation Per Share Total Yield 
Rie NE oie osc wwe ons ssiecscenas (ete meee. $0.75Q $484,947 5.4 
American Metal, pfd. . ceoseves UO. Sl Bie. 1.50Q 150,000 5:2 
American Smelting & Refining, pid.. aeons a . U.S. and Mex. 1.75Q 875,000 +> 
Bunker Hill & Sullivan, s,1................. Idaho 0.75 MX 245,250 6.5 
Butte & Superior, z, s.... Mont. 0.50Q 145,099 25.4 
Calumet & Arizona Mining, c............ Ariz. 2.50Q 2,107,142 7.8 
Calumet & Hecla Consolidated, c. Mich. 1.00 2,005,502 9.2 
a eS ae ee Mich. 5.00 X 2,000,000 see 
Dayrock Mining, s, l.. ...... Idaho 0.03Q 50,750 4.8 
Federal Mining & Smelting, vid., 8, + ecu Idaho, Okla. 1.75Q 126,000 3.2 
General Development, h.... : Various 0.25A 31,250 ee 
NE EN co SE raw ache aio tale cin. — 0.25Q 250,000 5.8 
Homestake Sinkes, RNa ce Cah Sew oars 0.50 M 125,580 9. 3j 
Ee gio 2 CR ie vince iy ie «9 Baier Mina. 0.875Q 1,034,950 3.9 
PM od wixins 286 ope abies arp ve Mich. 0.50Q 75,000 8.5 
eae rere rrr eer Mich. 1.50Q 172,500 10.8 
Mother Lode Coalition, c................... Alaska 0.20SA 500,000 11.9 
MMM hs cs oA a wig 5 dca wv ecvichnacaiis U. 8. 1.25Q 387,289 3.5 
oso esis pew anes U.S. 1.75Q 426,433 5.0 
Nevada Consolidated Copper............... Nev., Ariz., N. M. 0.75Q 3,641,332 6.5 
ee ere ee eee Various 0.50 X 981,632 coud 
III ish hoc cube Sta ens cows ie. 0.75SA 52,500 wok 
Republic Iron & RRR og con nat i ccm A, U.S. 1.00Q 300,000 4.4 
GIN os oo 03 o's pate movies Mo., N. Y 0.75 QxXxX 1,462,821 4.4 
Sloss-Sheffield Steel & Iron............-.... Ala. 1.50Q 50,000 10.1 
eee ee eee Idaho 0.05Q 75,000 6.6 
Tennessee Copper & Chemical.............. Tenn 0.25Q 198,656 5.4 
eS ea ree Texas 1.00Q 2,540,000 5.5 
Tintic — ee Ros pick) ews bdatkn worm Utah 0.30 XX 45,994 9.9j 
pc batn se Stk e one grenade wos oes U.8 1.75Q 12,453,411 4.2 
SS Ee Se eee eee eee Utah 0.25 K 132,050 13. 3j 
Utah Copper. . : Paes Utah 4.00Q 6,497,959 5.5 

ompanies in 1 Other Countries 
MS es cn, Chile 0.875Q 3,863,560 4.0 
Hollinger Ponsolidated ES osh Sk whats Ont. 0.05 FW 246,000 10.8 
International Nickel, n, c yee e er Ont. 0.20Q 2,751,600 1.7 
EO SC eee ee ee Ont. 0.20 QX 200,000 4. 3j 
Lucky Tiger- Combination, ediosesv x cwsos% as Sonora 0.05 M 35,789 15.0 
MclIntyre-Porcupine, g.......-.-------+++-- Ont. 0.25Q 199,500 6.1 
Mining Corp. of Canada................... Ont. 0.125SA 207,560 5.8 
Patino Mines & Enterprises, t.......-.....-- Bolivia 458 £276, 063 eas 
SS ee oe ee Set ow ua Gis «Uns age awikadie pwcaEs Cea ee OR ee $47,496,806 


s, silver; 1, lead; z, zine; c, cop 
— monthly 25¢., extra 50c.; R, resum 

ar ———Z and 10c. extra; Qxx, 5 
ased on divi ends for past twelve months. 


tion; 
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r; g, gold; n, a 2 in; Q, oi SA, semi-annually; M, aay: 


egularly; extra; FW, every four weeks; QX, 


gob d auatelr and 25c. extra; p 2 al quarterly 20c. extra De: 


Canyon district, Utah, an irregular 
payer of dividends, contributes a dis- 
tribution of 25c. per share this month, 
the first of record since August, 1928. 
Hecla and Sunshine Mining compa- 
nies, Coeur d’Alene silver-lead produc- 
ers, report larger payments than in 
June, 1928. Smaller dividends were 
paid by Hollinger Consolidated Gold, of 
Ontario, and by Lucky Tiger-Combina- 
tion, producer of miscellaneous metals 
in Sonora; Golden Cycle Mining & Re- 
duction, Rico Argentine, Sidney Min- 
ing, and United Gold Mining appear 
to have passed their dividends regu- 
larly due in June, as indicated by last 
year’s list. 

The closing month of each quarter 
is a popular choice for disbursements 
to shareholders, and that fact is partly 
responsible for the concentration of 
dividend payments by mining compa- 
nies in the months of March, June, 
September, and December. In other 
words, the unusual size of this month’s 
total is the reflection of a periodic 
condition rather than the culmination 
of any major economic trend. Based 
upon current statistical analyses of the 
general business situation, and assum- 
ing that most mining companies are 
reflecting peak or close-to-peak earn- 
ings in their current dividends, it ap- 
pears likely that quite a few months 
will elapse before the remarkable total 
of $47,496,000 for mining dividends in 
the month of June, 1929, will be ex- 
ceeded. 

—%o— 


° 


MEXICAN CorPORATION, LTp., reports 
for the quarter ended March 31, 1929, 
that its Fresnillo unit mill crushed and 
treated 203,362 tons of oxidized ore and 
47,360 tons of sulphide ore, a total of 
250,722 tons, with the following financial 
results : 


Value of bullion and concentrates pro- 


GUNG 5 ROT Sad cng cake cous cw® $1,318,473 
ee a ee 942,424 
$376,049 
Miscellaneous profit.................. 8,765 
Total revenue, after development but 
before depletion and depreciation... $384,814 
Proportion accruing to The Mexican 
Corporation, 8. A., of total revenue, 
before depreciation. Sauber ed Kec ke nak 193,151 
Mexico City office expenses............ 7,763 


During the period the Teziutlan unit 
mill treated 16,890 tons of sulphide ore 
with the following results: 


Value of concentrates produced........ $212,642 

"WOCKIIE GEDOROOB 6 coc cccc cise cceess 174,307 

$38,335 

Miscellaneous profit.................. 7,198 
Total revenue, after development but 

before depreciation................. $45,533 
Proportion accruing to The Mexican 
Cespenetion, 8. A., of total revenue, 

before depreciation................. 22,767 
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Nipissing Reports Higher 
Earnings 
HE annual report of Nipissing 
Mining Company, Ltd., shows net 
profit of $406,440 in 1928, compared 
with $347,058 in 1927. 
Statement of Operations for 1928 


Gross settlements: 
Bullion, residue and ore ship- 


WR ii, ocak orks $1,177,558 

Gross value of ore, bullion and 
residue at mine Dec. 31, 1928. 797,046 
$1,974,605 


Less gross value of inventory at 
mine Dec. 31, 





Gross value of custom bullion. 2; 195 811,184 
Gross value of 1928 Nipissing 
ROIs mess niretac eok.s $1,163,420 
Cost of mining and all other ex- 
penses (including smelter de- 
ductions and treatment on 
settlements of 1928 ore and 
accrued charges on ore, builion 
and residue at mine)......... $815,819 
Less other income at Cobalt... . 8,932 
Net cost of production......... 806,887 
” Net income from 1928 production $356,533 
Add interest on bonds.......... $103,870 
Interest on bank balances.... 24,696 
Profit on sale of securities... . 1,604 130,170 
$486,704 
Less cost of work on outside 
CU i wae kadanaens 80,263 
WOE Moto ss uceadadesea ene $406,440 
Surplus, Jan. 1, 1928........... 3,685,987 
$4,092,427 
Less dividends declared and paid 
rr 00,000 
Dividend payable Jan. 1929.. 90,000 390,000 
Net SIM «£4 acceinsascas $3,702,427 


General operating results at Cobalt 
were somewhat more favorable than for 
the previous year. Production of sil- 
ver was 1,909,882 oz., a slight increase 
over 1927. Costs were reduced by 4.6c. 
per ounce of silver produced. There 
was a decrease of 15,000 tons treated at 
the low-grade mill, but the head assay 
was 30.68 oz. per ton as against 23.65 
oz. in 1927. Shipments for the year 
contained 1,091,899 oz. silver. Total 
production to date is in excess of 81,- 
000,000 oz. There was a decrease in 
the amount of underground work, as a 
result of the fact that many portions 
of the property have now been fully 
explored. Stoping operations were 
confined to a number of open cuts and 
small veins. Known ore reserves 
amount to 17,000 tons, containing 596,- 
000 oz., a decrease of about 90,000 oz. 
from the preceding year. 

In the absence of any discovery of 
major importance to replace the pro- 
duction from “19” shaft, production for 
1929 is not expected to equal that of 
1928. Continued favorable develop- 
ment was encountered at “19” shaft, 


where the vein discovered early in 1928 
developed in a satisfactory manner at 
both the 100 and 150 levels, particularly 
the former. A large part of the year’s 
production came from this vein. More 
recently, another vein in the same 
vicinity was located, but it does not 
compare in importance with the main 
vein. There were also additional dis- 
coveries of modest size at “28” tunnel 
and in the vicinity of the older work- 
ings at “49” hill. Operations on the 
town side of the lake continued through- 
out the year, but the production ob- 
tained was mainly mill “rock.” 

At South Lorrain, work in the con- 
glomerate in the southern part of the 
property was disappointing. A number 
of small calcite veins containing low 
assays in silver were encountered, but 
none was important. Several diamond- 
drill holes were completed under Lake 
Temiskaming without favorable results. 
Stoping operations were concluded in 
the fall. Production in 1928 amounted 
to 65,000 oz. silver and one car of cobalt 
ore. Shipments to date have contained 
240,000 oz. of silver and 135 tons of 
cobalt ore. In addition, about 120,000 
oz. of silver are contained in a mill 
dump, of no value at the present price 
of silver. All operations at South Lor- 
rain ceased in the early part of 1929. 

Production costs were 42.248c. per 
ounce of silver, $12.689 per ton of ore, 
compared with 46.8lc. per ounce and 
$11.23 per ton in 1927. 


—e— 


THe MEXICAN CorRpPoRATION, LTD., 
reports that the negotiations for the 
merging of interests of the Fresnillo 
Company (owners of the Fresnillo 
mine) and The Mexican Corporation, 
S. A. (lessees of the mine) have 
been completed. Formal agreements giv- 
ing effect thereto were signed in New 
York early in May. In the course of 
negotiations it was decided to enlarge 
the capital of the existing Fresnillo 
company instead of forming a new 
Canadian corporation as was originally 
intended. As a result of the merger the 
Fresnillo company now has an author- 
ized capital of one million shares of no 
par value, half of which will be issued 
to The Mexican Corporation, S. A., for 
surrender of its lease of the mine (154 
years unexpired) and $300,000 of work- 
ing capital. The remaining 500,000 
shares will be issued to the existing 
stockholders of the Fresnillo company 
in replacement of their common stock of 
that company. 





PHELPS Dopce CorporRATION listing 
report to the New York Stock Exchange 
gives copper ore reserves at the differ- 
ent mines in the Southwest that it owns 
as follows: 


Moctezuma 
Per Cent 
TonsOre Copper 
Jan. EES i Sodacencewecs 3,499,600 2.71 
Jan. I srgias Wikis Rk ESS 3,318,600 2.69 


Jan, 3,504,600 2.84 


1,1 
Vt : 
Jan. \ 1927 Ss Gafanta hater 3'261,500 2.73 
Jan. 1, 1 3:583,500 2.92 


Ore reserves of the Burro Mountain 
group are given as 11,725,381 tons, aver- 
aging 1.94 per cent copper Jan. 1, 1929, 
with no statements as to ore reserves 
at earlier dates. 


Morenci Copper Queen 
Per Cent Per Cent 
TonsOre Copper TonsOre Copper 


1,211,800 1.44 20,657,241 1. 86 


a 

112,914,500 1.45 22,013,242 1.94 
113,456,700 1.46 22,996,445 1.98 
112,329,600 1. 46 25,089,218 2.07 
108,363,900 1.45 27,351,401 2.04 


June 22,1929 — Engineering and Mining Journal: A McGraw-Hill Publication 


Yukon Gold Had Net Profit 
of $389,184 Last Year 


Yukon Gold Company, Guggenheim 
subsidiary, operating tin mines and 
dredges in the Malay Peninsula, the 
Elkoro mines, at Jarbidge, Nev., and 
the Keno Hill property, in Yukon Terri- 
tory, reports a consolidated net profit 
of $389,184 on its 1928 operations. 


Statement of Income for 1928 


(Including Operating 

Production Royalties) Gain 
Malay dredges.... $1,494,914 $746,339 $748,575 
Malay tributes... . 47,281 7,281 


Total operations $1,542,195 $746,339 $795,856 
Non-operating income 
Interest on Elkoro Mines 


Company notes......... SUNG accede 
Interest on bank deposits, 

and call loans........... 62,472 $166,810 

I I cédsxeons aoccbacs $962,666 

Less: 

New York general expense 

SUE as ds wire cians is. Biosci 
Examination expense...... aes 
Interest on Yukon-Alaska 

trust notes.............. I is dace, ere 
Depletion of properties... . . RMN sicacaiaains 
Depreciation of equipment.. BEE a dc kn csi 
Miscellaneous............ or 6,192 573,481 

Net profit for 1926.00.45. cc.cecas $389,184 


Late in 1928 the trustees decided to 
terminate the Yukon-Alaska trust. This 
was accomplished early in 1929, and the 
assets were turned over to the Pacific 
Tin Corporation. 


~- fo 


Record Malayan Tin Output 
in 1928 


ALAYAN statistics show the pro- 

duction of 64,459 tons of tin in 
1928, of which 61,935 came from the 
Federated Malay States. According to 
Frank C. Lee, American Consul Gen- 
eral at Singapore, this is the largest 
production ever recorded for this area. 
Only a small percentage of the total 
Malayan output is produced outside of 
the Federated States. Since 1893, the 
earliest year for which accurate statis- 
tics are available, the Federated Malay 
States have produced a total of 1,630,- 
735 tons of tin, the annual output grow- 
ing almost steadily from 39,912 tons in 
1893 to the record production of 1928. 
The actual value of. the total production 
cannot be ascertained, but estimation 
from the average annual tin price of 
each year places it at £276,746,275. 


— eo 


ZINC CorPORATION Ltp., Broken Hill. 
New South Wales, reports its produc- 
tion for March, as compared with the 
returns for the two previous months, 
as follows: 

Jan. Feb. Mar. 


Mill run, hours........... 520 517 535 
Ore treated, tons......... 23,611 23,366 23,473 

Assaying 
Lead, per cent......... 15.3 15.5 15.5 
Zine, per cent.......... 10.3 11.4 10.7 
er 3.2 3.4 3.8 
Lead concentrates, tons... 5,073 5,084 5,331 

Assaying 
Lead, per cent......... 66.7 66.4 64.5 
Zinc, per cent.......... 6.1 6.3 6.8 
SN Gleave cu ceeen’ 13.4 14.0 15.2 
Zinc concentrates, tons.... 4,188 4,763 4,310 

Assaying 
Lead, per cent......... 3.8 3.2 3.0 
Zinc, per cent.......... 48.1 47.6 48.0 
eer ee ee 1.3 1.3 1.30 
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Mason Valley Mines Reports 
Net Profit of $371,739 


Operating results of the Mason Valley 
Mines Company for 1928 are shown in 
the following tables: 


Income and Expense Statement 
For 1928 


Sales of copper 
Cost of sales: 
Inventory of metals, ores 
and concentrates, Jan. I, 
928 


$2,501,074 





Pe Detain eels bh $930,600 
Operating ex- 
penses....... $2,468,757 
Depreciation... . 08,449 
$2,577,206 
Less—Gold and 
silver sales... . 522,890 2,054,316 
$2,984,916 
Inventory of metals, ores 
and concentrates, Dec. 
Ba WOE. ch sees eis sie 887,619 2,097,297 
$403,777 
General administrative and engineering 
RIN aio hee gS haute: ote eee 45,351 


$358,425 
Interest and other income............... 15,229 


$373,655 

Other deductions: 
NS co sa5 0s pth os nae Sse 1,915 
PI. Sos wicteca he. dee ae a ace $371,739 


Surplus Account 
For the year ended Dec. 31, 1928 





ese, CTP RB es oo So ks okies Ree e ee $193,141 
NE 66.55.55. So sca bee earner ses 371,739 
Surplus—Dec. 31, 1928................. $178,597 


A total of 132,518 tons of marginal 
ore was smelted, of which 80,798 tons 
was from the company’s properties and 
properties worked under lease and 51,- 
720 tons from outside sources. From 
the above ores there was produced 16,- 
831 oz. of gold, 251,088 oz. of silver, 
and 17,334,240 lb. of copper. 


— 


Zinc Research Plans 
Formulated 


M. ROOSEVELT, vice-president 
eof Eagle Picher Lead Company 
and president of the American Zinc In- 
stitute, has announced plans for the 
formation of a Zinc Research Corpora- 
tion, a separate body, which will carry 
out the development work along linvs 
proposed at the annual meeting of the 
organization in April. 

Mr. Roosevelt is chairman of the 
committee appointed to organize the 
Zinc Research Corporation. The other 
members are A. P. Cobb, vice-president 
of New Jersey Zinc Company; J. A. 
McCarthy, of United Metals Selling 
Company; B. N. Zimmer, of American 
Metal, and John A. Robinson, of Com- 
merce Mining & Royalty Company. The 
understanding is that the corporation 
will be financed through subscriptions 
at the rate of 25c. per ton by members 
producing slab zinc and 12%%4c. per ton 
by zinc concentrate producers. The in- 
formation and research results de- 
veloped by the corporation will be con- 
fidential to the members. 

Plans for the research and trade ex- 
tension work, expected to be mailed to 
members of the American Zinc Insti- 
tute in the near future, will be gov- 
erned in their scope by the extent to 
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which the members of the industry co- 
operate in the movement. 

It is expected that at first the cor- 
poration will start work on an exhaus- 
tive survey of the prospective market 
for zinc. Early consideration of this 
plan brought out estimates of a cost 
totaling at least $50,000 for such a pre- 
liminary survey, whereas extensive re- 
search and a market broadening plan 
would cost approximately $300,000 a 
year, equal to about 50c. per ton of zinc 
produced. 


—ho— 


Greene Cananea Reports Net 
Income of $1,974,047 in 1928 


Greene Cananea Copper Company 
shared in the general prosperity of the 
copper industry in 1928. Net income 
of the company totaled $1,974,047, as 
shown in the accompanying report. 


Combined Income Account for 1928 


Income: 
Oe $5,856,256 
Miscellaneous receipts...... ......... 163 


Git ie pee atetae winacaiaes $6,020,033 
Expense: 
Mining and reduction...... 
Refining and selling........ 
Administration and income 
SI sok cB slash cd Bd ame 
Metals in process and on 
hand at beginning of year 


ES oe ca ates 
Metals in process and on hand 
nt Onll OF FORT. «0... sec oce 


219,892 
855,354 
$4,312,641 
567,216 3,745,425 
$2,274,608 
423,090 


Depreciation 


$1,851,518 
99,2 


$1,950,723 
324 


a 


Income from investments 


Balance, net income of the 
ear, carried to foregoing 


RINE Scie soo cikn aceaawent $1,974,047 


The company’s mines produced dur- 
ing the year 36,420,009 lb. copper, 
250,166.96 oz. silver and 5,922.360 oz. 
gold. The cost per pound of refined 
copper produced during 1928, including 
depreciation and all charges except de- 
pletion, was 9.5267c. Price received 
per pound of copper sold f.o.b. refinery 
was 15.0236c. 


——o— 


BurRMA CorporaATION, Ltp., reports 
that during April, 38,232 tons of ore 
was mined, including 3,614 tons of 
high-grade. A total of 29,000 tons of 
ore was milled in the treatment plant, 
producing 10,035 tons of lead concen- 
trates. A total of 11,054 tons of lead- 
bearing material, including 2,761 tons 
of high-grade ore, was smelted in the 
blast furnaces, producing 5,981 tons of 
hard lead for treatment in the refinery. 
Refinery products were 6,554 tons of 
refined lead and 625,327 oz. of refined 
silver. Of the total silver production 
41,165 oz. was recovered from the 
treatment of copper matte. The zinc 
plant produced 5,180 tons of zinc con- 
centrates, assaying 9.1 oz. of silver per 
ton, 4.6 per cent lead, and 51.7 per cent 
zinc. In addition to the above, 1,350 
tons of copper matte was produced from 
the treatment of accumulated smelter 
byproducts, and 6,233-tons of copper 
ore. 





Cerro Earned $10,190,867 
Last Year 


Financial results of Cerro de Pasco 
Copper Corporation and subsidiary com- 
panies for 1928 are as follows: 


Consolidated Income and Expenditure 
Account 


Income 
NN OE IIE oo 5 icc a Bet c wees 


$25,261,249 
Dividends, interest and miscellaneous 





WINE svc chino os coke coda ees 1,347,314 

Inventory of metals and concentrates at 
ee ee ee ere 6,736,020 
$33,344,584 

Expenditures 

Inventory of metals and concentrates at 
BE UE POE oc ac hale sh cae cues $7,468,780 

Operating, smelting, shipping, refining, 
and administration................ 12,052,285 
ee RS Pee tere ee 2,792,014 
United States and foreign taxes........ 840,635 

Bal:ne2 — To consolidated surplus ac- 
RS 55 Rk Sse CC Die 10,190,867 
$33,344,584 

Consolidated Surplus Account 

Balance—Dec. 31, 1927.............. $505,403 

Adjustment for capital distributions, as 
oe | ree 4,309,349 
Balance—Dec. 31, 1927—adjusted..... $4,814,753 

Balance of income for year ended Dec. 

31, 1928, from consolidated income 
and expenditure account............ 10,190,867 
$15,005,620 
Reserves for depletion and depreciation $4,434,539 
PIR os 2s Sarvs ss ¥ adcasa os 5,052,789 
Less—Capital distributions... $945,667 4,107,121 

Balance—Dec. 31, 1928, per consoli- 
dated balance sheet................ 6,463,959 
$15,005,620 


Cerro de Pasco produced 97,769,279 
lb. of copper, 29,380,000 Ib. of lead, 20,- 
000,000 Ib. of zinc, and 16,383,847 oz. 
silver, and 26,013 oz. gold in 1928. 


fe 


CoNSOLIDATED Min1inGc & SMELTING 
Company of Canada has_ purchased 
the George Gold-Copper Mines stock- 
holdings of Mr. and Mrs. W. B. George, 
the discoverers of the property, for 
$171,000 cash as well as the stock of 
several of the smaller owners, which 
gives Consolidated 92 per cent of the 
stock in George Copper. During the 
last two seasons Consolidated has been 
exploring with several diamond drills 
the property owned by the George com- 
pany, at the head of Bear River, in the 
Portland Canal division of British Co- 
lumbia, and though, according to a 
statement in Consolidated’s last annual 
report, it has not found the downward 
extension of the veins exposed on the 
surface, two bores have penetrated at 
depth 20 ft. of ore in another part of the 
property. This is a copper-zinc de- 
posit without important precious metal 
content. It has not yet been found at 
the surface, but an attempt will be made 
to develop it by underground explora- 
tion during 1929. 


ALASKA JUNEAU GOLD MINING CoM- 
PANY in May, 1929, mined and trammed 
313,970 tons of ore to the mill, from 
which estimated receipts were $285,500, 
or 90.93c. per ton; operating expendi- 
tures, $167,750, or 53.43c. per ton, and 
operating profit was $117,750, or 37.50c. 
per ton. Other expenditures and ac- 
crued charges totaled $13,700, leaving a 
surplus of $104,050 for the month. 
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Treadwell Yukon Earned 
$12,996 in 1928 


NNUAL REPORT of the Tread- 

well Yukon Company, operating the 
Wernecke mines, in Yukon Territory; 
the Errington mines, in Ontario; and 
the Tybo mine, in Nevada, shows net 
profit of $12,996 on all operation for 
1928. 
Consolidated Profit and Loss Statement 
$328,564 


Wernecke mines operations. ... . 
Net profit after all charges, as 
per statement attached. 
Prospect examination expenses 
(general exploration)......... $13,409 
General administrative expenses. 36,140 
Errington mines (Ontario)...... 173,498 


Interest charges written off. 
McGrath, Alaska.............. 32,939 304,887 
Balance of property written off. 


Net profit for year from all sources $23,676 
Provision for 1928 income tax. . 10,680 


Net profit after all charges... .. $12,996 
Defielt Dew. 34; 1927... .. 220563 $339,594 
Less adjustments applicable to 

1927 and prior years......... 5,098 334,495 


Deficit Dec. 31, 1926........... $321,499 


Of the 1,500,000 shares of Treadwell 
Yukon common stock issued, on March 
25, 1929, a total of 750,000 shares was 
owned by Bunker Hill & Sullivan, 
329,683 shares by Alaska Treadwell 
Gold Mining Company, 113,632 shares 
by Alaska Mexican Gold Mining, 146,- 
573 shares by Alaska United Gold Min- 
ing, and a total of 160,112 shares by 
various individuals. 

Complete production data are not 
shown in the company report. 
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London Financial News 


By W. A. Doman 
Special London Correspondent 


Lonpon, June 4, 1929—The political 
kaleidoscope has overshadowed markets 
during the last week. The city is not 
afraid of labor ascendancy, as office 
brings with it responsibility. Whatever 
political views may prevail, the public 
has done little on the Stock Exchange. 
In one direction there is an exception, 
and that again is Rhodesia. In mining 
circles, copper is talked. where previ- 
ously tin held sway. Sir Edmund 
Davis addressed a special meeting a 
few days ago on “Recent Developments 
in Rhodesia.” Being so greatly inter- 
ested in copper, he naturally did not 
overlook it, and predicted that within 
the next eight years the copper belt in 
Northern Rhodesia will produce be- 
tween 280,000 and 300,000 long tons of 
the metal annually. Zinc prospects also 
are good. But it is not Sir Edmund 
Davis alone who is keeping Rhodesia to 
the front. The strong advance in the 
price of Rhodesian Congo Border and 
in other Rhodesian shares is attributed 
in the main to buying on American ac- 
count. When transatlantic financiers 
are intent on acquiring a _ property, 
rumor credits them with being ready to 
pay a price that discounts values two or 
three years ahead. In connection with 
Rhodesian Congo Border Concession 
the figure of £20 for the £1 share is be- 


ing revived. Seven or eight months ago 
this height was suggested, and the half- 
way stage is already passed. This is 
caused partly by the receipt of recent 
favorable news from the property. 

Southern Rhodesia Base Metals an- 
nounces that it has granted to Rio Tinto 
—also interested in Northern Rhodesia 
copper—an option until the end of this 
year to purchase 75,000 of the unissued 
£1 shares at par. 

A private cablegram from South 
Africa states that at the annual meeting 
of the Consolidated Diamond Mines of 
South-West Africa, the chairman ex- 
pects the options on shares to be fully 
exercised. The money thus raised is to 
be used for the redemption of de- 
bentures, amounting to £1,223,200. At 
present the share capital is £2,830,000 
in £1 shares, and these are to be 
divided into ordinary and preference. A 
million carats of diamonds are said to 
be developed in the new discovery on 
the north bank of the Orange River, 
and further rich terraces are said to 
have been located. 

Santiago Sabioncello is still further 
enlarging his influence in the nitrate 
world here. It is announced that he has 
joined the board of Lautaro Nitrate, 
having secured a large interest in the 
syndicate. 


—%o— 


Copper Range Reports 
Successful Year 
Copper Range Company reports the 


following comsolidated statement of 
operations for 1928. . 


Gross Income 
24,254,132 lb. copper produced at aver- 


age sales price of 15.017c. perlb....... $3,642,176 
Copper Range Railroad operating revenue x 
Meo na cis. care bee CR Stekeence tees 218,962 
Pe oo aca cova de phaweeenes 71,399 
NR os. id dacaeteuewas ahanees $4,776,600 
Deductions 


Mining expense, smelting, 
freight, taxes, selling and 
general expenses.......... $2,905,221 
Copper Range Railroad oper- 
ating charges, taxes and 
other debits.............. 615,013 
One-half Champion profits 
belonging to St. Mary’s 
Mineral Land Company... . 414,678 $3,934,913 


Operating profits................. $841,686 
Interest on Copper Range 
Railroad First Mortgage 
MSG aC Cee eo cweeaede cicuree odes 114,000 
TOU ID ok bien ceo ienswanes $727,686 
Depletion and depreciation............. 687,015 
INU Rei2e oak vaceeiactnuse tate $40,670 


The average cost of producing and 
selling the year’s output of copper was 
11.9c. per pound. 


—o— 


AHUMADA LEAD Company for the 
quarter ended March 31, 1929, produced 
6,805 of dry tons of ore, for which the 
smelter returned 2,699,740 lb. of refined 
lead, an average of 396.7 lb. per ton. 
The sales for the three months were 
2,699,740 Ib. of lead. 


Gross receipts therefrom and other sources 

WEE coin nck naa caroneun sus core rene $210,261 
After deducting depreciation, taxes and all 

other expenses, the net loss for the period 

Win 5.0. sinh bn nc aeeeecesenedeenes 13,659 
The company had on March 31, 1929, cash 

SCR COAG OR 6 5g i.e dcdcee sens 186,347 


June 22,1929 — Engineering and Mining Journal: A McGraw-Hill Publication 


Granby Consolidated Increases 
Net Profits 

ET profit of Granby Consolidated 

Mining, Smelting & Power Com- 


pany, Ltd., increased to $2,971,071 in 
1928 from $1,428,579 in 1927. 


Comparative Statement of Operations 


1928 1927 
Gross revenue from operations $9,942,397 $8,411,949 
Operating costs............. 6,691,169 6,597,482 


Gross profit from operations $3,251,227 $1,814,466 
Insurance, taxes, administrative 

MIN: $6.5 « wan. cadec wand. 521,294 332,239 

are $2,729,832 $1,482,227 
Dividends from investments. . 253,258 71,796 


$2,983,091 $1,554,023 
Interest on bonds to date of 





ee et er tae 12,019 125,444 
Net profit to surplus....... $2,971,071 $1,428,579 
Dividends aggregating $1,782,142 


were distributed to shareholders in 1928. 


Production for 1928 
Anyox Allenby 


Plant Plant Total 
Copper sold, lb.... 35,637,267 25,373,815 61,011,082 
Copper, Ib........ 36,134,026 21,387,728 57,521,754 
Silver, og. ........ 279,885 150,775 430,660 
pe Oe eae 5,812 5,268 11,080 


The average cost per pound for cop- 
per produced after allowing credits for 
precious metals and miscellaneous in- 
come, but exclusive of bond interest, 
depreciation, depletion and income taxes, 
pe 3 9.188c. compared with 9.971c. for 
1927. 


- fo 


Old Dominion Earned 
$177,729 in 1928 


Net earnings of the Old Dominion 
Company, Arizona copper producer and 
subsidiary of Phelps Dodge Corpora- 
tion, amounted to $177,729 in 1928. 


Income Account for 1928 





Income: 
Sales of copper, silver and 
OO S32 eo datarsacclae $3,289,679 
Income from investments 
and miscellaneous earnings 34,618 
WN a. ca oo cs 24,797 $3,349,095 
Expenses: 
Mining, treating and refin- 
Dan ce oditilen sede ioe $3,080,596 
Selling expense............ 21,476 
Depreciation.............. 69,292 3,171,365 


Income, before depletion, for roe 
1928—carried to balance 
GG hassc ee eae eked Ate es $177,729 


During the year there was mined 
353,392 tons of ores of all classes, as 
compared with 356,697 tons in 1927. 
The average grade was 2.92 per cent 
copper in 1928, compared to 3.42 per 
cent in 1927, a drop of 0.50 per cent. 
The resulting fine copper produced was 
17,717,267 lb., compared with 21,570,615 
Ib. in 1927. 

annilpiien 


SoUTHERN RHODESIA BASE METALS 
CorPoRATION, Ltp., has granted the Rio 
Tinto Company, Ltd., an option until 
the end of 1929 to purchase 75,000 of 
the unissued shares of the company at 
par—£1 per share. Rio Tinto Company, 
Ltd., has sent its chief geologist at its 
own expense to inspect the properties. 
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Activity in Lead Features Non-Ferrous 
Metal Markets 


New York, June 19, 1929—The large 
volume of lead sales in the last two 
weeks indicates the existence of a 
moderate buying wave in that market. 
Otherwise, a state of unusual quiet has 


slight stiffening in quotations for Prime 
Western zinc, prices continue un- 
changed but firm. 


Copper Inactivity Continues 








prevailed. With the exception of a Again last week the expected im- 
Daily Prices of Metals 
“oN Straits Tin Lead Zine 

June 

Refinery New York New York St. Louis St. Louis 
13 17.775 43.625 7.00 6.775@6.80 6.65 
14 17.775 43 75 .00 6.80 6.65 
15 17.775 44 00 7.00 6.80 6.65 
17 17.775 44 375 7.00 6.80 6.675@6.70 
18 17.775 44 50 7.00 6.80 6.675@6.70 
19 17.775 44.625 7.00 6.80 6.675@6.70 

17 775 44.146 7.00 6.798 6.669 


Average prices for calendar week ending June 15, 1929, are: Copper, 17.775; 
Straits tin, 44.125; New York lead, 7.000; St. Louis lead, 6.788; zinc, 6.631; and 
silver, 52.625. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries; tin quotations are for prompt delivery only. 

In the trade, copper prices usually are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices at refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms of wire bars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
— — at 0.35c. per pound above St. Louis, this being the freight rate between the 

wo points. ; 

Quotations for lead refiect prices obtained for common lead, and do not include 
grades on which a premium is asked. 














London 
Copper Tin Lead | Zinc 
dard Electro- 

June ves a Spot 3M Spot 3M Spot 3M 
sth ate Raced et ceil i ee Matinee eich dnnicaeciccas mae aa cua 
13 76% 742 844 1982 2013 2335 234 2635 2675 
14 753 748 844 1972 200% 233 23% 2635 2675 
7: 3 75% 742 844 201 2043 2334 2344 2675 254 
18 | 7422 7423 832 2013 2043 2343 2343 2635 26 
19 732 733 832 2013 2042 24 2333 264 2548 

The above table gives the closing quotations on the London Metal Exchange. All 

prices in pounds sterling per ton of 2,240 Ib. 
Silver, Gold, and Sterling Exchange 
Sterling Silver Gold Sterling Silver 
e a Exch: nn | 

gy woes New York| London London —= “Cheeks” New York { London evaiee 
13 4.844 52% 243; |84s113d/| 17 4.844 522 243% | 84s114d 
14 4.841 53 2475 | 84sll4d\} 18 4,844 53 244 84s113d 
15 4.843 52% | Pe Sees 19 4.843 | 52% 2475 | 84s114 


Average: Silver, 52.771c.; Sterling Exchange, 484.250c. 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of silver, 999 fine. London silver quotations are in pence per. troy ounce. of 
bar silver, basis 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-half cent premium. 
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provement in demand for copper failed 
to materialize. In the domestic market 
sales were appreciably less, partly as a 
result of the failure of primary pro- 
ducers to make such large sales of 
special shapes for prompt delivery as 
in the week ending June 12. All busi- 
ness has been on the basis of 18c. 
delivered Connecticut Valley, however, 
and there is no indication of weakness 
in that price. 

Copper Exporters, Inc., continues its 
c.i.f. price of 18.30c., usual European 
destinations. Sales in the foreign market 
continue at the rate of about 1,000 tons 
per day thus far in June, or approxi- 
mately 50 per cent of the rate prevailing 
prior to the recent depression. The 
general outlook is unchanged, and a 
lack of any sustained buying may persist 
for several weeks yet, though the pro- 
ducers are quite firm in their refusal to 
break the established price of 18c. per 
pound. 

According to the American Bureau 
of Metal Statistics, world production of 
copper amounted to 193,089 tons in May, 
or a daily rate of 6,229, compared with 
a total of 196,820 for April, or a daily 
average of 6,561 tons. The average 
monthly production during the first five 
months of this year was 185,715 tons, 
and the average daily output for the 
same period was 6,149 tons. 


Lead Firmer, With Heavy Sales 


The excellent buying of lead reported 
a week ago has continued, sales iii ihe 
week ending today being the largest 
since the week ending March 6. All 
producers have shared in the business. 
In the East, the market has continued 
on the basis of 7c., New York, which is 
the American Smelting & Refining con- 
tract price. In the Middle West, the 
6.80c., St. Louis, basis has been general 
since last Thursday, with 6.85c. the 
ruling price in Chicago, and 6.95c. 
established for corroding grades in the 
Chicago market. Corroders have been 
responsible for a large share of the de- 
mand, though good sales have been made 
by some sellers to cable manufacturers 
as well. Demand has been altost 
equally divided between June and July, 
though a substantial tonnage for August 
shipment was also sold. 

Production in the United States and 
Mexico increased somewhat in May, and 
stocks of refined were over 12,000 tons 
higher at the end of May than a month 
before, but these data are not considered 
as a serious adverse factor, as they may 
be explained by the release of Mexican 
lead dammed up by the revolution. The 
increase in the London market to New 
York parity is encouraging. A\ll in all, 
lead looks the firmest .that it has for 
some time, though there is nothing to 
indicate that a price revision upward is 
being considered at present. 

CorrEcTION: The price of forward 
lead in London on March 25 was in- 
correctly cabled and published in these 
columns as £26%. It has just been called 
to our attention that the correct figure 
was £263. The average price for March 
was £25.584 instead of £25.591, as pub- 
lished. 
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Zinc Quotations Higher 


Sales of zinc continue in small volume. 
However, despite the lack of active de- 
mand, sellers of custom zinc in the open 
market have found it advisable to ad- 
vance their quotations approximately $1 
per ton, so that today the prevailing 
quotation is 6.70c. per pound, with a 
possibility of securing some metal at 
6.675c. Confidence is quite prevalent 
throughout the trade that it is only a 
matter of time until the producers’ price 
of 6.80c. per pound will be generally 
realized. 


CorrecTtion—Prices of London zinc 
for June 6, 1929, were incorrectly trans- 
mitted and published in E.&M.J. of 
June 15, as £26 10s. for spot and £26 
7s. 6d. for three months. The quota- 
tions should have been £26 5s. for spot 
and £26 2s. 6d. for three months. 


Tin Slightly Higher 


Tin has sold in moderate volume this 
week, with slightly higher levels being 
maintained, for which the news from 
London regarding possible control of 
production seems largely responsible. A 
plentiful supply of tin for spot delivery 
is. available, which has depressed prices 
somewhat. For delivery in August, 
premiums of about Zc. are charged, and 
September and later months command 
lc. or more above spot prices. Most 
interests are maintaining their position 
by selling spot and buying forwards. 


Silver Quiet and Steady 


During the last week the silver mar- 
ket has been quiet and steady, the price 
fluctuating between 52§ and 53c. 
Moderate demand from China and small 
orders from India have been the chief 
support of the market. The closing is 
quiet. 

Mexican Dollars (old Mexican 
pesos): June 13th, 39%c.; 14th, 404c.; 
15th, 393c.; 17th, 40c.; 18th, 404c.; 19th, 
39%ec. 


Sterling Below Gold Point 


Sterling has declined sufficiently to 
bring about gold shipments from London 
to New York. Closing cable quotations 
on the principal foreign exchanges on 
Tuesday, June 18, were: Francs, 
3.91dc.; lire, 5.234c.; and marks, 23.86c. 
Canadian dollars, t8 of 1 per cent 
discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified 

ALUMINUM—Per lb., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 
24.30c.; 98-99 per cent, 23.90c. 

Antimony—Per Ib., duty paid, New 
York: Chinese brands, 8%c. per Ib. 
for all positions. Cookson’s “C” grade, 
spot, 14c. 


ERRATUM — Quotation for Chinese 
antimony was incorrectly stated in 
E.&M.J. of June 15 as 8§@9c. per Ib. 


The quotation should have been 8ic. 
per lb. 
BismMuTH—Per lb., New York, in ton 
lots, $1.70. Smaller lots, $1.85 and up. 
CapMiuM — Per lb., New York: 
80@95c. Active demand. 


Ir1pIUM — Per oz., $230@$240 for 
98@99 per cent sponge and powder. 

Nicxet—Per lb. ingot, 35c.; shot, 
36c.; electrolytic, 35c. (99.9 per cent 
grade) for single lots of spot metal. 

PaLtLapIuM — Per oz., $38@$40. 
Small lots bring up to $50. Nominal. 


PLatinuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, $68 per oz. 
Transactions between dealers and refin- 
ers in the outside market are commonly 
reported at several dollars less. 


QuIcksILvER — Per /76-lb. flask, 
$120@$121. Small lots command the 
usual premiums. 


Prices of Chromium, Cobalt, German- 
ium Oxide, Lithium, Magnesium, Molyb- 
denum, Osmium, Radium, Rhodium, 
Ruthenium, Selenium, Tantalum, Tel- 
lurium, Thallium, Titanium, Tungsten, 
Vanadium, and Zirconium are un- 
changed from the issue of June 8. 


Metallic Ores 


TUNGSTEN OrE—Per unit of WO,, 
N. Y.: Wolframite, $15@$15.50; West- 
ern scheelite, $15.50, for future delivery 
based on present tariff. Nominal. 


Antimony, Chrome, Iron, Manganese, 
Tantalum, Titanium, Vanadium, and 
Zircon ores are unchanged from quota- 
tions in the June 8 issue. 





Car Shortage 
at Tri-State Mines Possible 
Joplin, Mo., June 15, 1929 


Blende Per Ton 
BOE e468 siine Ceness oeha es $47.00 
Premium blende, basis 60 per 
GU SU 6 vivecncuandes $44.00@ 46.00 
Prime Western, basis 60 per 
GO SN 4a Wain neeeeeeue 43.00@ 44.00 
Table concentrates, 60 per 
CUT SEN ve habe asc cneeus 41.00@ 43.00 
Flotation concentrates, 60 per 
ee 39.00@ 41.00 
Average settling prices, all 
zinc concentrates ........ 44.34 
Galena 
PDS uihaatars «them tow anweed & we $92.40 
Basis 80 per cent lead...... 90.00 
Average settling prices, all lead 
COMOCMEFETOR 5 6. cic vinécecse 90.92 


Shipments for the week: Blende, 11,- 
692 tons; lead, 1,657 tons. Value all 
concentrates the week, $669,050. 

Both the zinc and lead concentrates 
market continued unchanged with nor- 
mal demand all week. Ordinarily the 
smelters have a considerable tonnage of 
ore in mine bins contracted ahead for 
shipment, but during the last two months 
they have had only a week’s purchase 
ahead for shipment. However, this 
week a start was made again to ac- 
cumulate contracted ore in mine bins 
by shipping approximately 800 tons less 
than was purchased last week. A car 
shortage may develop soon, as the trans- 
portation companies will need an in- 
creased number of cars throughout the 
wheat belt for moving grain, and it is 
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customary to begin distributing cars 
suitable for conveying grain to the 
wheat belt several weeks before harvest 
time. 


Platteville, Wis., June 15, 1929 


Zine Blende Per Ton 
Blende, basis 60 per cent zinc...... $46.75 
Lead Ore 
Lead, basis 80 per cent............ $90.00 


Shipments for the week: Blende, 648 
tons; lead, none. Shipments for the 
year: Blende, 15,991; lead, 760 tons. 
Shipments for the week to separating 
plants, 1,155 tons blende. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, and Tripoli are unchanged 
from prices in the June 8 issue. 


Metallic Compounds 


ARSENIOUS OxiIvE (White Arsenic) 
Per lb., 4c. Market more active. 

Antimony Oxide, Calcium Molybdate, 
Copper Sulphate, Sodium Sulphate, So- 
dium Nitrate, and Zinc Oxide are un- 
changed from prices in the June 8 


issue. 
Alloys 


FERROMANGANESE—Per long ton, do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105. Spiegel- 
eisen, 19@21 per cent, $33@$34 f.o.b. 
furnace. 

FERROTUNGSTEN—Per Ib. of W con- 
tained, 75@80 per cent W, $1.35@$1.50 
f.o.b. works. Market strong. 

Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferrosil- 
icon, Ferrotitanium, Ferrotungsten, 
Ferrovanadium, Nickel Silver, and 
Yellow (Muntz) Metal are unchanged 
from prices in the June 8 issue. 


Rolled Metals 


Copper, Lead, Zinc, Monel Metal, 
and Nickel Sheets are unchanged from 
prices in the June 8 issue. 


Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of June 8. 


Iron, Steel and Coke 


Iron—Per gross ton, Valley furnaces, 
Bessemer, $19; basic, $18.50; No. 2 
foundry, $18.50. 

STEEL—Base prices per gross ton 
Pittsburgh, billets and slabs, $35@$36; 
plates, structural shapes, and soft steel 
bars, per 100 Ib., $1.95. 

Coxe—Per gross ton, Connellsville 
furnace, $2.75@$2.85. Connellsville 
foundry, $3.75@$4.85. Byproduct coke, 
Ohio and Kentucky (Connellsville basis ) 
$6.50; Baffalo and Detroit, $8.50@$9. 
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Mining Stocks—Week Ended June 15,1929 | 


Stock . Exch. 


COPPER 


New York 1124 103% 
New York — _ 


Anaconda 
Andes Copper 
Arizona Com 


Chile Copper 
Con. Coppermines. ... 
Copper Range 


Granby Con 
Greene Cananea 
Howe Sound 
Hudson Bay 
Inspiration 

Isle Royale 
Kennecott 


Mason Valley 
Miami Copper 
Mohawk 
Mother Lode 
Nevada Con 


Ohio Copper 

Old Dominion 
Phelps Dodge 
Quincy 

Roan Antelope 
St. Mary’ 

Seneca Copper... . 
Shattuck Denn.. 
en 
Tenn. C. &C.. 


Waite-Ack.-Mont... .. 
Walker Mining 
Wenden Copper 


. Toronto 
Salt Lake 
N. Y. Curb 


High Low Last 


1123 Mr.29,My.20 
53% Mr.29, My. 
2} Ja. 16, Ja. 31 
131% My.31, Je.17 
43 My.31, Je.29 


86 
7 Je. 28, J1.15 


43. Myl, My15 
53. Sp. 30, Je. 1 
3§ Je. 13, Je. 29 
3° Je. 14, Je. 29 


18} My. 31, Je.15 Q 
18} \p. 4, My.1Q 


LEAD, ZINC, SILVER 


Ahumada Lead....... 


A.Z.L.&S., pid}..... 
Bingham Mines 
Bunker Hill & S...... 
Butte Cop. & Zn 
Butte Cop. Con 
Butte & Sup. 
Callahan Zn-Ld New York 2 

Chief Consol Salt Lake 3.25 
Consol. Ld. & Zn. “A” St. Louis 16 
Constitution Spokane *38 
Dayrock Spokane 3.00 
Dickens Consol Spokane *4I 
Eagle-Picher Cincinnati 163 
Eagle-Pich., pfd Cincinnati ote 
Erupcion Boston Curb *10 *i0 
Eureka Bullion Salt Lake ¥*85 *74 
Eureka Lilly Salt Lake sees sce 
Eureka Standard Salt Lake en ain 
ee N. Y. Curb 21% + =18§ 
Evans- Me SRA - sc a 
..... New York ee pate 
Fed. M. & s., pfd. ... New York 100 99} 
Gladstone. . Spokane *11 = *103 
Golconda... J — cas 6 ULAZ 


Grandview. a Spokan #40 0 #37 
Z. Curb 173-174 


Hecla Mining 
Highland-Surprise.... Spokane *144 *13 
Spokane * 93 *8} 


Jack Waite 
Kootenay Florence... Spokane *15  *14 
*12- *10 


Lucky Jim Spokane 

Lucky Tiger-C ome City 74.00 £3.50 

Mexican Premier..... 8 okane 
ew York 


Natl. Lead, pfd. A... New York 1393 1383 
Natl. Lead, pfd. B... New York 120. i18 
N. J. Zinc, new...... N. Y. Curb 793 78 
New Quincy Salt Lake 
Noble Five Spok: *55 #50 
North Lily ae oo 
Park Bingham 5 10 83 


Pend Oreille 
Rico Argentine *35 32 
*32 #30 
704 664 
#33 


New York 23 2 
New York 29% 27 
New York 95 95 
Boston 5) 52 
N.Y.Curb 140 140 
New York 54 4 
Boston Curb 31 

New York 8 


Silver King Coa. 
Silversmith 
Sunshine Mining 
Tamarack-Custer..... ka: *60 8 =*58 
Tintic Standard 133 134 
Tonopah Belmont.... Y. Curb 

T well-Yukon..... 
United Zinc Smg 
Utah Apex 

Utah Met. & Tun.. 


Toronto 
N. Cc ¥*623 *623 
a 334 ons" 


I} 
*73 *70 


GOLD 


New York 7 54 
Toronto %3j %27 
. Toronto *48 8 =6*45 
. Toronto at 
. N. Y. Curb 73 2 
é New York 3 
a, Syeites $3; 2 fi. at 
‘oronto 


4.00 3.20 3.45 
+54 
7.60 


b 7t 
5.00 4.25 4.75 
#35 
#32 
*33 


3.04 2.95 3 00 


ae May, 1917 
95 Je.14, Ji. 
52 Me. 15, Ap.5 
7" Ap.25, My.6 X 


31 
14, Je. 29 
Dee. 1920 Q 
Fe. 1,1928 K 
Ap.5, Ap.10 


16% Je. 30, J1.15 
102 Je. 30, Jl. 15 
1, 1928 


i 
84} Je.20, Jl. 1 
217 Je., 1927 


100} My.24, Je.15 Q 1. 
*10 


. 44 2.37 2.37 
1.43% 1.4221. 432 Je. 14, Je. 29 


1384 Mr. 1, Mr. 15 


784 Je.1, Je.14 


8} 
83 


69} 
Oct., 1926 Q 


out : 
*56 1925 


10.75 10.00 10.00 
*624 


333 May 15, June I 
1 Dec., 1917 


*73 


*8 


#40 

*682 Mr.30, Ap.10 
10: ang 30, Ap..20 
ns .15, Mr. 1 


Last Div. | Stock 


1.25 
1.75 
120° Ty. 19, Au I g a. 


50 
My. 15, My. 270 0 10 


Je. 20, Jl. 25 Q, 0.25 
0.02 
Je. 10, Je. 20 BM0.05 
*60 -. 1924 


0.25 


0.02 
0.25 
.04 


Exch. 


Homestake 
Kirkland Lake 
Lake Shore 
MclIntyre-Pore 
Portland 

Rand Mines New 

i Toronto 
Toronto 
Toronto 
Los Angeles 
N. Y. Curb 
Toronto 
ve 


Teck-Hughes 


Unity Gold 
Vipond Consol 
Wright-Hargreaves... 


Yukon-Alaska Y. Curb 


GOLD 


N. Y. Curb 
Toronto 


Carnegie Metals...... 
Castle-Trethewey.... 
Consol. Cortez....... 7 Y. Curb 
Dolores Esperanza.... N. Y. Curb 
IP citisie tate cies Toronto 
Mining Corp 


N. Y. & Hond. Ros... 
PORNO oo na oats 
Premier Gold 
Tonopah Exten 
Tonopah Mining 
United Eastern 
Yukon Gold...... t 


High Low Last Last Div. 
5.80 4 5.70 Je.20, Je. 25 M 0.05 
73 73 My. 20, My.25 MO. 
*99 Ri *92 


“163 163 


Colo. Speinas TFll T*10 


#65 #56 
1.30 1.24 
8.95 8.10 
— *193 


| I 
#99" #5" *90 


or ‘30 1 le 
35§ 


Ap. 7,My 1, O 
Dec., 1926 


AND SILVER 
17§ 158 158 
#32 #300 #32 
*123 *12} 


a es 


July, 1923 
#44 «50 


Mr.15, 1928 
4.20 3.90 3.95 My 30, Je.13 


— —_ i 
‘28 ‘2b 24 joi9 ne S 7 
e 
yy 3 4 Je. 13, JL3 
ean “10 April, 1925 
311 ast Ap. 7, Ap. 20 
3 
*684 *68} June, 1918 


3 
37} 
*87} 


IRON AND STEEL 


Bethlehem Steel 
Beth. Steel, pfd, 7%.. 
Cleveland-Cliffs 

Colo. Fuel & Iron.... 
Colo. F. & I., Ist pfd.. 
Great Northern Iron.. 
Inland Steel 

Republic 1. &S 
Republic I. &S., pfd.. New York 
Sloss-Sheffield S. &I.. New York 
Sloss-Sheff. S. & [., pid. New York 
U.S. Steel, BOW. vie ses N 


New York 
U.S. Steel, 
Virginia I, Mia: ace 
Virginia I.C.& C., pfd. New York 


Cleveland 
New York 
New York 
New York 
New York 
New York 


Aluminum Co. of Am. 
Alum.Co.of Amer., pf. N. Y. Curb 
American Metal New York 
Amer. Metal, pfd.,6% New York 
Amer.Sm. & Ref...... New York 
Amer. & Sm. Ref., pid. New York 
Ang. Ch. Nitrate N. ¥.C 
Asbestos Corp 
Asbestos Corp., pfd... 
Consol. M. &S Montreal 
De Beers Consol New York 
Federated Metals..... N. Y. Curb 
Freeport Texas. . .. New York 
Int. Nickel Can...... New York 
Int. Nickel, pfd....... New York 
Mayflower Assoc..... N.Y. Curb 
Metal & Mining...... N. Y. Curb 
Newmont N. Y. Curb 
—— M.&E New York 
So. AmericaG. & P... N. Y. Curb 
Texas Gulf oo . New York 
U.S. Sm. R. & M New York 
U.8.Sm. R.& M., pfd. New York 
Vanadium Corp New York 


N. ¥. Curb 


107; 98% 106§ J1.19, Au.I5 Q 
1183 1173 118 Je. I J Q 
140 85 85 » Je. 15 

56 62 

... . 78 My.10,My.2$, 

Dec. 15, K 

My.15, Jn. 1 

My. Il, Je. 1 
Je .12, Jl. 1, 

Mr. i Mr.20, 


175§ 

140} 2. = 29, Q ,. 
254 Jan., 1924 0 
45 Ji.16, 1928 SA2’ 50 


MISCELLANEOUS 


294 2792 
107} 

59 .9, Je. 

ros as ns 

Ry. 3,, 

Jan. 1926 : 
De. 31, Ja. 15 ag 
De.31 Ja. 15,SA 

Ja. 19, Ja. 26, 
Mr.27, Ap.5 

Ap. 5, My. 1 

Je.1, Je.29 

Jl.1, Au.t 


654 
; Je.20, Jl. i 

1954 Mr.30, Ap.15 

36 My. 31, Jn. 28 

24 2h 
73, 715 
57; 534 
522 512 


52 Ap. 4, 
82; 73% 803 ‘Fel Fe. 15 Q 0.75 


Toronto Standard Stock Exchange, Tore, courtesy Arthur E. Moysey & Co.; 
Salt Lake Stock Exchange, courtesy J. A. Hogle & Co. and Logan & Bryan, New 
York; Standard Stock Exchange,Spokane,courtesy Pohlman Investment Com pany. 


*Cents oe share. tBid or asked. 
M, Monthly. BM, Bimonthly. 


nually. 


Initial. R, * Resumption. 


Q, Quarterly. A. a SA, se 
FW, Four weeks Irregular. I, 


X, Extra. The first date given is that of the closing 


of the books: the second that of the payment of the dividend. 
LONDON QUOTATIONS—WEEK ENDED June 4, 1929 


Alaska Mexican ($5) 

Alaska Treadwell (25) 

Aramayo Mines (25 frs.)........ 6 
Burma Corp (10 rupees) 

Bwana M’ Kubwa (5s) 

Camp Bird (2s) 

E1 Oro (£1) 

Frontino & Bolivia ( £) 
International Nickel of Canada 


(Quoted in dollars with a = of $5 to the £1) 


(no par value) 
Mexican Corpn. (£ 
Mexico Mines of El Oro C£0.;. 
Mount Isa ( £) 
N’Changa Copper ee (£1) 
Oroville Dredging (4s 
Rhodesian Foes Border (£1).. 
St. John del Rey (£1) 
San Francisco Mines (10s) 
Santa Gertrudis ( £1) 
Selukwe (2s. 6d.) 


Tanganyika (£1) 
Union Miniere de Haut-Katanga 
(Brussels) 


6 
84/4) 
1/9 


11,625 11,510 11,520 April, 


Last Date 
20/— 

55/74 Nov., 1926 
60/— May 1929 
18/9 Feb., 1929 
19/104 

2/3 April, 
5/--- Nov., 
8/74 Jan., 


Amount 


4p.c.(d) 
5 p.c.(P) 
7 annas* 


164 p.c. 
23 p.c.* 
1929 34% p.c. 


$46 >) 


Mar., 
13/— 


1929 20(c) 
1926 3%p.c.* 


1928 31% p.c. 


1929 7 
1929 2 
1929 7 
1917 6 om 
1917 75 p.c. 
1928 5 p.c. 


1929 300.00 fr. 


60/—July, 


*Free of British income tax. Swiss s france a and plus 15 p. c. bonus. 


francs and free of taxation. (d) U.S 
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